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One of the challenges of Initiative 20x20 is to scale up current restoration activities in order to be able to 
meet the targets pledged by individual countries. For this goal to be achieved there is a need to strengthen 
seed and plant supply systems at the national, regional and local level to ensure that appropriate material 
of a diverse range of suitable species, adapted both to local conditions, and capable of persisting over 
generations under a changing climate, is available for each restoration project being carried out. 
This report presents a baseline of the national seed supply systems in 7 Latin American countries: Mexico, 
Guatemala, Costa Rica, Colombia, Peru, Chile and Argentina, drawing on knowledge from members of 
LAFORGEN, the Latin American Network of Forest Genetic Resources, as well as other experts. This was 
collected structured interviews and a webinar, supplemented with published and unpublished 
information. The resulting baselines were qualitatively assessed against a set of indicators for a fit-for 
purpose seed system in order to identify gaps in current systems and set priorities for action.  
The country analyses show that while all countries have at least some aspects of the fit-for-purpose seed 
system in place, there are two fundamental gaps common to all–a low native species diversity is available 
and used in restoration projects, and there is little consideration of the genetic origin and diversity of 
seeds used. These need to be addressed so that restoration actions carried out now are able to provide 
ecosystem services into the future by using suitable species and genetic diversity that can cope with and 
adapt to predicted future climate. 
An additional overarching challenge for scaling up the production and supply of native species is the need 
to link baseline knowledge on native tree species biodiversity, ecology and community uses that often 
rests with local communities, NGOs, academic institutions and the government environment divisions, 
with the technical expertise of large-scale production and common to commercial forestry.  
The supply of appropriate planting material is the backbone of Initiative 20x20 and needs to be planned 
in advance as tree seed is not always available. An increase in demand for native species for restoration 
is likely to happen as countries begin to realize their pledges to restore degraded land and it is important 
that country systems can respond rapidly and effectively to this.  
Here we present four overarching frameworks that are not mutually exclusive but provide a useful basis 
for analyzing options for structuring a fit-for-purpose seed system, focused around the role of the 
government. We then look into more detail at scenarios for each of the different components of a seed 
system and in combination with a gap analysis for each of the countries studied we suggest approaches 
for moving forwards. We end with a discussion of the weaknesses and opportunities common to all 
countries and provide 11 action points to help in strengthening national seed supply systems in an efficient 
and effective manner so that countries are able to offer an appropriate diversity of species and origin of 
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In response to the urgent need for the restoration of degraded areas, Initiative 20x20, a platform led by 
the countries in alliance with technical partners, private impact investors and companies, aims to support 
the restoration of more than 50 million hectares of degraded land in Latin America (WRI, 2017).  
Countries have yet to define exactly how they will meet their restoration pledges but it is likely to involve 
a variety of approaches, including production forestry, agroforestry, ecosystem service provision and the 
conservation of threatened habitats. While not all restoration carried out under Initiative 20x20 will 
require active planting, it will be important to ensure that appropriate material is available in the 
quantities necessary for the projects that do. The use of inappropriate species or sources of germplasm 
can strongly decrease the economic returns of a restoration project, as it can influence germination, 
seedling growth and survival, productivity, seed set, resistance to pests and diseases and capacity to adapt 
to environmental change. This can result in reduced survival to the total failure of planted material 
[52,22,53,54,11,34]. When seed supply systems are not able to supply a diversity of species and seed 
sources in the necessary quantities, the options available to restoration practitioners are limited, as shown 
in analyses of current restoration practices [56,55]. 
Initiative 20x20 identified the need to understand the state of country seed production and supply 
systems to determine the readiness to respond to increasing demands for appropriate planting material 
that is adapted to the site, resilient to climate change, and provides the desired ecosystem services.  This 
will be achieved through three steps: 
 Establishment of baselines to understand the current state of seed systems in different countries; 
 Creation of spaces for socialization and feedback, with the actors and institutions identified, in 
order to develop the best possible scenario for the seed supply system at the country level;  
 Discussion at a political level on how to implement the best possible scenario for the country in 
order to meet the restoration goals under Initiative 20x20. 
The objective of this study is to establish a baseline in seven Latin American countries (Mexico, Guatemala, 
Costa Rica, Colombia, Peru, Chile and Argentina) to understand the current state of their national seed 
production and supply systems. Information was collected from 40 open questions sent to an expert 
stakeholder group in each country, interviews with key experts, and information from governmental 
websites, scientific articles and technical publications. A total of 115 experts were consulted,  listed in 
Annex 1, and the compiled information is presented in Alcazar, C. et al 20171. 
A set of indicators, that cover the key aspects of a fit-for purpose seed system (as defined in the first 
section of this report) is applied to each country in order to identify priorities for strengthening as well as 
opportunities for horizontal learning. A synthesis of information across the countries allows for the 
identification of overarching gaps, as well as a series of action points to allow countries to move forward 
effectively and efficiently in order to be able to meet the demand for planting material of known origin 
and representing a high diversity of species.  
                                                          
1 Alcazar, C. et al 2017 Levantamiento de línea base y escenarios potenciales de sistemas de producción y suministro de semillas forestales como 




The theory behind a fit-for-purpose seed supply system for restoration 
Forest landscape restoration is the long-term process of regaining ecological functionality and enhancing 
human well-being across deforested or degraded forest landscapes2. Underpinning this process, the goal 
of tree-based restoration activities is to establish self-sustaining tree populations that can meet the 
objectives and needs of stakeholders under current and future climatic conditions. At present restoration 
programs are often constrained by germplasm availability and accessibility as well as knowledge of species 
propagation [55,56] and that there is a global need to strengthen seed and plant supply systems at the 
national, regional and local level to ensure that material of a diverse range of suitable species, adapted 
both to local conditions, and capable of persisting over generations under a changing climate ‘climate-
smart’, is available. The underlying principles of a climate-smart restoration project are given in the box 
below. This differs from the traditional approach developed for commercial forestry that focuses on 
selected varieties of a very few species to maximize short term yield (Figure 1).  
 
There are four interlinked aspects that need to be considered for a fit-for-purpose seed system, i.e. a 
system that can provide the material required to meet these principles. First, there needs to be knowledge 
to inform the choce of species, seed source and type of material; second this material needs to be 
available; third, the material needs to be accessible, and in demand; and fourth there need to be a control 
                                                          
2 http://www.forestlandscaperestoration.org/forest-landscape-restoration 
Underlying principles for the development of a climate-smart restoration project 
Choose species that: 
o Grow in the area or are likely to grow under changing climate; 
o Reflect local needs and restoration objectives; 
o Are available and can be propagated;  
 
Collect seed from: 
o Areas near to the project site within the same seed transfer zone1; 
o Areas with similar conditions to those predicted under climate change;  
 
Consider planting material that: 
o May come from wild, superior and improved sources 
o Comes from a large number of individuals to maintain adaptive capacity; 
o Comes from individuals with useful traits for survival & ecosystem services, not just fast growth; 
 
Source planting material from: 
o Suppliers that can guarantee high levels of quality for plant health and germination success and 
can also trace the material’s source; 
o Certified sources, especially for selected and improved material; 
o Suppliers or nurseries with high species diversity and appropriate quantity. 
 




on the quality and origin of the material. These aspects are discussed in more detail below. The 
information in the green boxes after each section summarises important points that a seed supply system 
should take into account. 
Figure 1: Differences between commercial forestry and climate-smart restoration 
 
Seed selection and innovation  
The choice and use of planting material that is best aligned with a specific set of restoration objectives 
under current and future site conditions underpins a successful project. In order to identify suitable, there 
is a need to consider properties of the species, the seed source and the size of the founding population.  
Species selection 
Restoration projects that involve active tree planting should choose species and species combinations that 
can survive and grow under site-specific stress conditions in the short term, and persist under changing 
climate in the longer term; align with restoration objectives defined by the stakeholders and reflect the 
local people’s preferences and needs.  
Local experience and knowledge, habitat suitability modeling and pilot plantings can assist in simplifying 
this selection by identifying species or populations likely to be able to survive and persist under current 
and expected future climate conditions, an increasingly recognized consideration in restoration planning 




Species’ functional trait profiles can be used to further optimize choices [5–8]. A functional trait is a 
characteristic that defines the role of the species in the ecosystem and its ability to respond to disturbance 
or change [9]. They include morphological, eco-physiological, biochemical and reproductive factors [10] 
and are directly related to the provision of ecosystem services and the conditions species can endure. For 
example, species whose functional traits include the production of abundant leaf litter might be selected 
to restore soil fertility, while for replanting on steep slopes to reduce soil erosion, species with extensive 
root systems may be preferred.  
Seed sourcing 
Tropical tree species are among the most genetically variable organisms on the planet, and the use of 
inappropriate germplasm of a given tree species can have consequences that range from slower growth 
and lower survival to total failure of restoration plantations [11]. The genetic quality of planting material 
has three main dimensions: (i) adaptation to current and future environmental conditions of a given 
planting site (ii) long-term viability of restored populations, and (iii) genetically-based desirable traits (e.g. 
straight stems for timber production). These three dimensions help to define, on a case by case basis, 
which population(s) is suitable for sourcing of seeds, how many individuals should be targeted for seed 
collection and which trees should be chosen as parents. It is important to consider these aspects in order 
ensure a restoration planting has a high chance of long-term success. 
Material adapted to current and future environmental conditions of the planting site 
We consider a tree adapted to a site if it is able to reach maturity, reproduce and contribute offspring to 
the next adult generation. It isn’t always the fastest growing individuals that are best adapted to a site. 
Individuals are often highly adapted to local conditions so that material from one population of trees may 
not be successful in other parts of the species natural range. The scale over which local conditions apply 
depends on the landscape but can be very localized (tens of kilometres of latitude and tens of metres of 
altitude) or less e.g. island flora where ecological gradients may be much steeper.  Provided that source 
populations are large enough and do not suffer the effects of inbreeding (see below) locally adapted 
germplasm will survive, even if may not be the best from a commercial point of view. An important caveat 
should be noted: degraded sites may have characteristics quite atypical of a given zone. For example, lack 
of organic matter may impact both water and nutrient availability. In such cases locally adapted material 
may not be suitable until restoration action has returned the site to its original conditions. 
A practical approach to guide the selection of suitable germplasm is the identification of seed transfer 
zones which can be developed for individual species or groups of species, ideally at a regional or national 
level. Seed transfer zones are geographical areas within which germplasm can be moved freely with little 
disruption of genetic patterns or loss of local adaptation [12,13]. The delineation of these zones is guided 
by the strength of the interaction between genotype performance and environmental conditions, using 
multi-location progeny trials and climate modeling [14–16]. Survival and growth are always assessed in 
provenance trials [17], and this information can help determine sources of planting material that are 
adapted to a particular site if multi-location progeny trials do not exist.  If information from provenance 
trials in unavailable, ecogeographical assessments can be used especially if it can be complemented with 
population genetic data [18–20]. While neutral markers are not ideal for this [19] in the absence of reliable 
quantitative genetic data, they can be considered. When little or no genetic characterization data is 
available, information from well-studied model species on life history traits or seed dispersal can provide 




In stark contrast, climate change may mean that locally adapted material is not able to survive over the 
long term and seed sourcing strategies must also ensure the future fitness and adaptive potential of 
populations [22,23]. Decision models can help identify seed most suited over the long term, using 
evidence from climate distribution modeling, population genetics and/or environmental differences 
between populations [15,24].  
In order to plant germplasm adapted to current and future conditions several studies recommend the use 
of ‘self-selecting’ mixed sources [14,15,25,26]. This comprises a mixture of material adapted to current 















Figure 2. Five approaches to choosing seed 
sources for restoration that take into account 
local adaptation and future climatic 
conditions (adapted from [26]). The 
restoration site shown as a red shape. Seed 
collection sites are shown as yellow circles 
whose size represents the relative amount of 
seed collected.  
 
 
Long-term viability of restored populations 
In addition to choosing the most suitable population(s) for collection of planting material to ensure it is 
adapted to current and future conditions, it is also necessary to consider how much genetic variability we 
need to capture when establishing a new population so that it can persist indefinitely under changing 




The genetic diversity of planting material is positively related not only to the survival, growth, productivity 
and adaptive capacity of tree populations [27–29], but also to wider ecosystem functioning and the ability 
to recover from shocks [30–33] which is increasingly important in light of climate change [14,23,34]. The 
amount of genetic variation is often dependent on the population size: a small initial population will 
constrain genetic variation from the beginning (the ‘founder’ effect), while populations that remain small 
over many generations will lose both allelic richness and heterozygosity due to random genetic drift. To 
avoid these issues, it has been suggested that seeds should be obtained from many unrelated trees: a 
minimum of 30-60 widely spaced trees, either from one large population, or from different populations 
from a single seed transfer zone. Several additional considerations are summarized in [35].  
The distributrion of tropical tree species may affect the implementation of these recommendations. While 
for species that form high-density populations (e.g. tropical pines, some Amazonian palms, many pioneer 
species), seed collection can be relatively efficient and cheap, other tropical species show low population 
densities (e.g. <1 tree ha-1), and also may be dioecious or have only a few trees that produce seed. Seed 
selection needs to be planned carefully to ensure that new plantings maximize and mimic natural gene 
flow. 
An additional argument for the importance of using germplasm that is genetically diverse is that restored 
forests may later become seed sources for future restoration activities in the area. If properly designed, 
individual restoration efforts offer cost-effective opportunities to contribute to the conservation of native 
tree species and their genetic variation. This is particularly useful for threatened and endemic species for 
which the availability of suitable germplasm is often very limited [2,14].  
The adaptive potential of a population is less important to consider when carrying out production 
restoration (e.g. timber plantations, cacao agroforestry, silvopastoral systems) as tree populations 
established in such systems will normally be replaced by planting at the end of their productive life. 
Nevertheless, consideration should be given to the risk posed by climate change especially for longer-lived 
timber species, and seed selected accordingly. 
Genetically-caused phenotypic superiority in desirable traits  
Ensuring adaptation is a matter of choosing populations from which seed should be sourced. Once this 
decision has been made, it is necessary to consider from which individual trees seed should be collected. 
As phenotypic selection in natural populations for adaptive traits is not very effective [36,37], seed 
collectors should focus on capturing enough unrelated trees of acceptable quality rather than expending 
large amounts of time looking for superior trees. 
While for most species wild material will be the only option, for a minority of commercially-important 
species, genetically improved seed from seed orchards may be available. First generation seed orchards 
should be at least as variable as natural populations, and their seed will be largely free of the natural 
inbreeding that may be found in seed collected from the wild.  
The most effective tree improvement programs in terms of both speed and impact on productivity have 
been those based on the vegetative propagation of superior clones. While clonal material should be 
avoided in the case of ‘one-off’ planting interventions due to a high risk of poor survival and growth from 
inbreeding depression, there are some applications for such material in restoration. First, clonal material 
of fruit and timber trees can play a role in the productive systems in forest landscape restoration. Second, 




or Eucalyptus spp. may have short-term advantages. Acacia mangium has been used to successfully 
reclaim mine spoils in Colombia. At a later stage these trees can be replaced by a high diversity of native 
species [38,39]. Similarly, eucalyptus trees are mixed with native tree species in Brazil’s Atlantic Forest 
Restoration Pact and logged after six years to accelerate economic returns [40].  
 
Seed harvesting and production 
Planting material can be procured from the wild via in situ harvesting from natural vegetation, farmland, 
managed forests, and ex situ collections in botanic gardens or from selected material via seed orchards 
and in-vitro propagation.  Nurseries can facilitate the production and supply of both types of material, and 
both seed harvesting and production can involve a wide variety of stakeholders.  
In situ harvesting 
Harvesting from in-situ sources involves the harvesting of seeds and wildings from wild parent material. 
As already discussed, the identification of suitable sites as seed sources under current and future climatic 
conditions will be essential in order to establish collection zones (or seed sources) that are suited to 
particular restoration projects.  If in-situ harvesting is going to be able to meet the requirements described 
above, at least one seed source for each will need to be located in each seed transfer zone. In areas 
experiencing land use change, the protection of key seed sources may need to be ensured so that they 
remain available in the long-term. This may require regulatory or social protection at a local or regional 
level. Material in botanic gardens, arboreta may also be useful, although botanic gardens rarely contain 
more than a few individuals of each species. Some seed companies also manage their own stands to 
ensure access to material for sale. These may be managed wild populations, or planted from wild collected 
material. 
Specialized seed production  
Specialized seed is collected from selected material (often superior or improved trees) held in ex-situ 
plantings – seed orchards or clonal gardens. This is more common for commercially important fruit and 
timber species In-vitro propagation is another technique used for mass production of some commercial 
timber species. While specialized seed may have important economic benefits in terms of improved traits 
over the short term, it should be noted that the material is often not adapted to the specific conditions of 
the site, and is unlikely to show any adaptive potential over the long term. 
Key information for species choice and origin of material  
o Develop centralized information on native tree species and their use in restoration from existing 
studies, stakeholder knowledge and new research to inform species choice for restoration;  
o Establish seed transfer zones using information from established provenance and progeny trials, 
species genetic characterization and ecogeographical analysis; 
o Consider current and future climatic conditions when deciding on the origin of planting material. 
o Ensure new populations are established from sufficient genetic material to be able to adapt to 
future conditions 







Nursery production of seedlings and saplings may use seed from any of the sources listed above, and may 
also sell the seed directly. If a restoration practitioner wishes to obtain material from a nursery rather 
than from the wild, they need to have access to information on the origin of the material, and collection 
methodology. While some nurseries can provide this information, and especially for commercially 
imrpotant species and specialized material, it is not common. The nursery also needs to understand and 
adhere to the geographical range over which its seedlings are to be commercialized. 
Actors 
The actors involved in seed collection and production can be diverse; they include small-scale farmers, 
indigenous groups, private landowners, public institutions, protected area and botanical garden staff, 
professional harvesters, and large-scale enterprises, among others [41,42,44]. This applies equally to in 
situ seed collection as to the management of seed orchards and nurseries [45]. Experiences from the 
restoration of Brazil’s Atlantic Forest have shown that involving many different stakeholders can be an 
effective way to increase the species richness, functional group representation, and the genetic diversity 
of seedlings produced in forest tree nurseries. In a single biome, the organization of seed production 
cooperatives in regions with high forest cover proved to be the most cost-effective strategy of obtaining 
high-diversity planting stocks for tropical forest restoration [44]. The sale of seed or seedlings can be a 
profitable business [41,46–48,40], providing smallholders with incentives to conserve, but could also be a 
free service provided by the government.  
Market access, supply and demand  
In contrast to systems for commercial timbr tree species that have existed for 40-50 years in the tropics, 
[44,45,49], the demand for and supply of native species for restoration is still in its infancy. While many 
lessons can be learnt from the commercial model, there are some additional challenges to be met. These 
include the need to acquire material from a diversity of species across their range, and supply both locally 
adapted material, and climate-smart material to a dispersed group of clients, some of whom may be 
unwilling to pay.  
While much material for restoration planting is produced at the project level [56],  there are examples of 
supply chains, ranging from government-centralized models, community and village-level seed production 
and supply systems facilitated by NGOs, to small-scale commercial seed supply models often established 
with public funding  [41,45]. The logistical difficulties and elevated transaction costs associated with 
collecting material from different provenances and incorporating it into a nationwide distribution system 
to ensure dispersed buyers have access to local and climate-change suitable material will be important to 
Key points for seed harvesting and production 
o Identify seed sources for the priority native species across their range; 
o Ensure effective protection of in-situ seed sources; 
o Develop improved material for native species used in production restoration; 
o Ensure an extended network of nurseries that produce a range of native species suited to different 
ecosystems; 






resolve [45,49] as it has been for other agricultural produce. It is likely that cooperatives and seed banks 
will play an important role in the solution. 
In addition to identifying a mechanism to make this work, appropriate regulatory frameworks, guidelines 
and training programs are crucial. While a seed system may be run by the government, with the right 
market conditions and demand for material, private entrepreneurship may play an important role [49]. 
However, as it is not always the case that smallholders are willing and able to pay for germplasm [41,45], 
a solution that allows for the commercialization of seed supply without removing the practice of 
distributing germplasm for free could involve provision of financial support to networks of producers and 
distributors of seed and seedlings so that they can provide the material for free [49]. 
Ultimately, what is available in a seed supply system will be driven by demand. Demand can be created in 
multiple ways and by different actors, but public authorities, in particular, can play an important role in 
disseminating knowledge and generating incentives and disincentives to align the supply chain to 
restoration objectives. Some incentives can be generated through regulations. For example, restoration 
projects being carried out as obligatory compensation measures for large-scale infrastructure projects, 
for carbon credits, for government programs or for privately-led initiatives there is scope for obliging, or 
providing incentives for the use of well-selected material for restoration. There could also be additional 
incentives for including species endangered by overharvesting, or habitat destruction. 
An interesting example of an incentives system comes from Brazil’s Atlantic Forest Restoration Pact. With 
the objective of creating high-diversity and self-perpetuating restored forests, the state of São Paulo has 
legislation to ensure that a minimum of 80 tree or shrub species are still alive at the end of the restoration 
process where the goal is to restore high-diversity forest. When the law was first passed in 2003, 13 million 
seedlings of 30 species were being produced in 55 nurseries. By 2008, the production had reached 33 
million seedlings in 114 nurseries, of over 80 species. However, it appears that even these high diversity 
nurseries concentrate on a few, easy species, so that plantings are dominated by handful of species [51]. 
  
Quality control 
Traditionally, quality control for seed refers to a guaranteed germination rate and purity. For 
commercially-valuable species it also indicates that is comes from selected or improved material. For a fit 
for purpose seed supply system, quality control is needed for all aspects of the seed supply system to 
ensure that material available for planting not only meets phytosanitary standards with acceptable 
germination ability but is accurately identified, produced from seed that can be traced to its source, has 
been collected according to a methodology that maximizes genetic diversity, and thus allows the client to 
choose species and seed sources most suited to the restoration site. This type of quality control can be 
considered as a certification system, and can guide consumers in their search for regulated germplasm. 
Key considerations to foster demand for native tree species 
o Encourage demand for native tree species using regulations, incentives and education; 
o Encourage use of improved varieties for production restoration; 
o Promote demand for the use of threatened species in restoration and commercial forestry; 






Certification of improved tree seed at the level of species or species groups has a long history as 
demonstrated by the OECD Scheme for the Certification of Forest Reproductive Material, under which 
material from identified, selected or tested sources is considered to comply with OECD rules. While useful 
for some species, particularly high-value ones, it is unrealistic to develop such a scheme for all possible 
species suitable for restoration projects.  
A more straightforward approach is to establish publicly available and audited registers of seed sources, 
harvesters, nurseries, etc. Depending on the amount of information in the registry, the end users will be 
able to select seed sources or nurseries best-suited to their needs.  
Even if a certification system is voluntary, it may be formalized by requirements for the use of certified 
material by certain types of programs, such as the receipt of incentives or types of carbon credit. The risk 
of corruption in a system such as this can be avoided by public or private auditing bodies. In many 
countries, private nurseries are certified for quality by the forestry or quarantine department [50], 
although this certification often only responds to phytosanitary measures and would need to be enlarged 
to include the aspects listed above.  
 
 
Scenarios for seed supply systems 
To be able to meet the targets pledged under Initiative 20x20, countries need to ensure that their national 
tree seed supply systems can produce sufficient high quality material of a diverse range of suitable species, 
adapted both to local conditions, and capable of persisting over generations under a changing climate. 
In this section we first present four overarching frameworks for structuring a fit-for-purpose seed system 
at a national or regional level, focused around the role of the government. We then look into more detail 
at different scenarios for each of the four components of a seed system, providing options and roles for 
different stakeholder groups. While it is likely that the details of how a system functions in each country 
will vary, generalized frameworks can be a useful first step to help define the most important aspects of 
the system [41,57].  
Four frameworks for structuring a national seed supply system 
The frameworks elaborated in this section - ‘independent’ ‘state-run’, ‘incentives-led’ and ‘market-driven’ 
provide a basis for how seed supply system could be structured, focussing on the role of the government. 
They are not mutually exclusive and hybrids between them are possible.  Details about each of these 
Key considerations for ensuring quality control in a seed system 
o Develop an integrated registration system that covers in-situ seed sources, seed collection and 
nurseries and allows for traceability of seed origin; 
o Develop a certification system for material quality that includes germination success, type of source 
material, plant health and origin; 
o Consider methods to enforce registration and certification through independent auditing as well as 
requirements of recipients of grants and incentives, conservation certificates or those selling timber 





frameworks, including the main advantages and disadvantages, the role of the government and relative 
cost are given in Table 1. 
Framework 1: ‘independent’: a group of self-sufficient systems.   
Under framework 1, restoration in the 
country is carried out by independent 
players, each with their own seed supply 
system. These systems are tailored to each 
project and respond to the project’s goals. 
Examples of this are the projects run by 
NGOs for conservation outcomes, by 
community groups often for ecosystem 
service provision, by private businesses 
dedicated to commercial forestry, and 
individual government-led restoration 
projects. A seed system based on this 
framework would comprise of a set of 
projects, each run by individuals, and 
coordinated by the government who could 
oversee quality control, and also coordinate 
and centralize information about each of the projects. 
In the diagram each restoration project is represented as an independent bar that contains the three 
aspects of the seed system needed (the seed source, nursery and the user). The bars do no interact with 
other projects; the role of the government would be coordination, information transfer and quality 
control as represented by the red circle.  
Framework 2: ‘state-run’: a centralized system managed by the government 
Under Framework 2, the government runs 
the seed system for the country, based on 
its vision for achieving Initiative 20x20. It 
is responsible for all aspects, from 
research, seed collection and production 
to provision of material to the users. This 
system could be managed at the level of 
the central or regional government and 
would require tight coordination between 
different ministries in order to allow for 
knowledge and experience in biodiversity, 
forestry and quality control to be 
managed efficiently.  
 
In the diagram seed from identified seed sources is be managed via a centralized or regional seedbank 




the nursery. Quality control should be carried out easily at all stages given that the system is run by a 
single entity. 
Framework 3: ‘incentives-led’: a network of independent actors responding to government incentives.  
Under Framework 3, the government 
provides stakeholders with incentives and 
controls to allow the country’s vision under 
Initiative 20x20 to be met. This network 
could be composed of a wide range of 
stakeholders, including community groups, 
private enterprise and academia who 
respond to government incentives to 
undertake seed research, protect and 
harvest seed, produce planting material and 
distribute it. The framework allows for the 
government to ensure that the desired 
species diversity is available and all areas 
prioritized for restoration action receive the 
material they need. 
As illustrated in the diagram the seed sources are owned and run by different stakeholders and could 
provide material to a seed bank or directly to a nursery. The nurseries would then work with suppliers to 
ensure that users have access to the material. The government could manage sections of this chain, and 
plays a role not only in providing incentives, but also in quality control. 
Framework 4: ‘market-driven’: a network of independent actors responding to demand.  
In Framework 4, supply is driven by demand, 
and standards are either set by the user or 
government. Nurseries, seed source owners 
and suppliers work independently competing 
with each other for sales. The user chooses the 
quality, type and cost of planting material 
according to their needs.  
In the diagram a single user has the choice of 
material from many different sources. Some of 
the planting material is more easy to trace to 
its origin, as a supplier only works with a single 
source, other material passes through a 
seedbank perhaps ensuring its quality, while 
other suppliers are get material from a range 
of sources and nurseries.  





Table 1: Comparing key features of the four frameworks for a seed supply system, focusing on  the role of the government. 





 Seed sources located on own 
land and seed collection 
carried out by the land owner 
 Material stored in personal 
seedbanks 
 Trials, plant breeding and 
production undertaken by 
land owner 
 Seed sources located on 
state land or land under 
state protection and seed 
collection carried out by 
government 
 Material stored in 
centralized or regional 
seedbanks 
 Trials, plant breeding and 
production undertaken by 
the government 
 Seed sources registered 
according to government 
priorities and belong to 
diverse stakeholders 
 Material sold to seed banks or 
directly to nursery or user 
 Seed is harvested or produced 
according to demand 
 The government can take 
responsibility for less popular 
species 
 Seed sources are managed 
by the land owner if there 
is demand  
 Material sold to seed banks 
or directly to the nursery 
or userr 
 Production follows 
perceived demand  
Supply system 
 Material used directly for own 
projects  
 Material available directly 
from centralized and 
regional nurseries 
 Material available through 
private nurseries, suppliers 
and government nurseries  
 Material available from 
harvesters, suppliers or 
through nurseries, whose 
location is user driven 
User choice 
 User has direct control over 
species choice as produces 
the material 
 User requests material 
from the government and 
plants what is given  
 User chooses material or may 
be required to follow 
regulations  
 User chooses the material 
and supplier that can 
provide what they need  
Quality 
control 
 Quality is controlled 
internally. There may be also 
quality control from external 
actors (markets, donors etc.) 
 
 Quality control is carried 
out by government 
 Quality controlled through 
government certification 
systems, as well as incentive 
requirements  
 Quality controlled by the 
user and external actors 
(markets, donors etc) 
 Government may control 




 Research on species of value or 
in high demand as well as 
threatened species likely to be 
taken up by independent 
players 
 Research carried out by the 
government for all species 
of interest in restoration 
 Research can be stimulated 
through incentives and grants 
to other institutions, or carried 
out by the government 
 Research on species of value 
or in high demand likely to 





 Capacity building  
 Auditing for quality control  
 Management of information 
for a national perspective  
 Management of information 
flow between projects 
 Responsible for 
implementing all aspects 
 Coordination between 
different ministries and 
public entities  
 
 Set up and manage incentive 
systems 
 Capacity building 
 Monitoring 
 Quality control 
 Taking responsibility of 
difficult areas or species 
 Quality control 
 Monitoring of projects 







 Framework 1 ‘independent’ Framework 2 ‘state-run’ Framework 3 ‘incentives-led’ Framework 4 ‘market-driven’ 
Strengths 
 Easy traceability of material  
 Efficient use of resources 
 Opportunity for local 
adaptation 
 High ownership as stakeholders 
involved in all aspects of 
decision making 
 Seed sources protected 
 No seed supply network 
 As costs are internalized, 
planting material is ‘free’ 
 Easy traceability of material 
 Potential for quality control 
 Potential to work with species 
that are little known, in difficult 
areas and provide regional 
coverage 
 Seed sources are protected by 
law 
 National restoration vision met 
 Centralised information 
 Expertise in different ministries 
can be combined to set up an 
effective seed system 
 Government can control prices 
 Material traceability may be 
possible 
 Seed sources can receive 
protection 
 Potential for high quality control  
 Potential to ensure species that 
are little known, in difficult 
areas and regional coverage are 
met through incentives 
 National/ Regional vision can be 
met 
 Centralised information 
 The government may be able to 
control prices 
 User decides on material 
quality 
 A wide range of stakeholders 
can take part in the seed 
system 
 Flexibility in response to 
demand (in both nursery 
location and material 
availability)  
 Prices are market driven 
 
Weaknesses 
 Quality is controlled internally 
and may not reach a required 
standard 
 Low technical capacity in 
certain types of project  
 Research likely to focus on 
valuable species  
 Unlikely to trial risky species or 
projects 
 Little centralized information 
 Government vision may not be 
met 
 Quality is controlled internally 
and may not reach a required 
standard unless there is 
external auditing 
 Little involvement of other 
stakeholders in seed supply 
system 
 System is not driven by demand 
 Low ownership from 
stakeholders 
 Relies on incentives 
mechanisms 
 Unregulated processes can 
occur 
 Low technical capacity in 
certain groups of stakeholders 
 Bureaucratic 
 Material traceability difficult 
 Prices are market driven  
 Difficulty in controlling the 
system  
 Unlikely that the system will 
produce a wide diversity of 
species, cover difficult areas, or 
provide regional coverage 
 Unlikely to ensure sustained 
protection of seed sources 
Relative 
cost 




Scenarios for strengthening the four components of seed supply systems for restoration 
This section looks into detail at different scenarios for each of the four components of a seed system, 
providing options and roles for different stakeholder groups. These scenarios are used as a basis for 
analyzing the country case studies in the next section. 
Scenarios for selection and innovation 
The key building block for a functioning seed system is that it is built on good quality and relevant research. 
This allows for the design of a robust system. Different stakeholder groups can play important roles in this 
and here we outline the strengths of these players. 
 Government research organisations have the flexibility to work on species according to government 
priorities and may find themselves focusing on those species that are not of immediate interest to the 
private sector or conservation groups, or those ecosystems that are more complicated to work in. 
They also play an important role in managing long term research programs and data sets as well as 
coordinating research focal groups. International organisations are often available to provide 
technical assistance to the public sector related to attainment of international commitments and 
targets. 
 Universities play a key role in research, especially looking at some of the fundamental aspects of 
native species genetics and ecology, restoration and climate change that act as baseline information 
for other actors. They can also play a role in working with the private sector providing technical 
knowledge and facilities that the private sector may not have. 
 The Private sector will normally focus on species with commercial potential, and as seen in many 
examples lead in knowledge and selection of those species of priority for production forestry.  
 Non-governmental organisations will often focus on the research related to threatened species, 
threatened ecosystems and those species that provide ecosystem services especially in relation to 
local communities and indigenous groups.    
 Inter-institutional committees, networks and collaborations can play an important role in advancing 
themes that cross traditional disciplines, such as this one. This could be the most efficient method of 
developing new strategies for forestry under climate change that consider genetic diversity in both 
plantation forestry and restoration.  
In addition, mechanisms for information sharing that connect restoration scientists, practitioners and 
beneficiaries are crucial and are non-existent or underdeveloped in most countries. This also means that 
scientific data and findings must be made publically available in practical formats to guide decision making 
on the selection of appropriate planting material. 
Scenarios for seed harvesting and production 
There are a number of scenarios for seed harvesting and plant production that can be project specific or 
function at a national level. One transversal feature across all the scenarios mentioned below is the need 
for a system to collect and produce material while retaining information about the material’s provenance 
and genetic diversity.  
 Project model – independent projects, private sector actors, or the government harvest their own 
material from seed sources they control for use directly in projects they are managing; 





 Supply chain model – people harvest seed from their own land or other sources and sell it to 
intermediaries, seed banks, nurseries or directly to restoration practitioners. This model can enable 
the involvement of a wide range of stakeholders, but may make it harder to keep track of material 
provenance; 
 Protected areas model – seed sources are protected at a national level and the collection of material 
is controlled by national authorities who also ensure the protection of the sites.  
Scenarios for increasing demand and ensuring effective supply 
Increased demand for native species for restoration planting could be achieved through many different 
mechanisms. These include: 
 Government incentives system – incentives are an effective mechanism of causing behavioural 
change in people and if used carefully can result in an increase in demand for native species and 
genetic quality of planting material. It is important to ensure that long-term financing is available for 
incentives for restoration so that trees can be planted, protected and managed over decades. The 
government also has a role to play in providing incentives for the development of new supply chains 
for natives of potential commercial value. Incentives are often financial but do not have to be. 
 Business case – a business case can be generated through external forces including corporate social 
responsibility programs (CSR) for companies working in delicate environments. Requirements on the 
use of diverse and adequate planting materials in productive restoration can be accomplished through 
certification systems such as REDD+ (and other climate mitigation programs), biodiversity-friendly 
coffee or cacao as specified through Rainforest Alliance, or conditions for access to risk mitigation 
mechanisms. Additionally, building an evidence base to demonstrate that smart use of native plant 
diversity can lead to higher profitability can stimulate the development of restoration-based 
businesses. 
 Lending agency requirements – requirements attached to loans and grants for restoration as 
mitigation measures for development projects or support for the forestry sector can link grant or loan 
disbursement to the application of best practices with regards to the use of diverse planting material 
in restoration. 
 Requirements due to national or regional regulations –the government can create demand by 
specifying the need to use native species or planting material of known origin in certain types of 
projects or land use restoration, and penalizing those who do not comply.  
 User choice – land owners may prefer to use native species if they are available for aesthetic or 
cultural values, ecosystem service provision (including providing habitat for native birds) or as a 
reaction to the fact that many exotic species can become invasive. This preference can be 
strengthened through awareness-raising campaigns, focusing on individual species or on natives in 
general. 
Hand in hand with an increased demand is the need to increase the supply of native species, in quantity, 
species and genetic diversity as well as increasing access. Supply networks could take the following forms: 
 Storage hub approach – where seed is stored centrally or regionally and distributed from the storage 
hub to nurseries and suppliers. 
 Transitory nurseries – where suppliers establish temporary nurseries responding to local demand that 
is stimulated by regional or local initiatives. This is a very flexible approach and could be a useful way 




nurseries could be linked through regional initiatives allowing for material to be transferred as needed 
in order to meet seed source requirements, including consideration of adaptation to climate change. 
 Government network - where the government uses seed from certified sources in its own network of 
nurseries. It can use this system to move material from one region to another as required under 
climate change models.  
 Local material exchange – supply is commonly met through individual nurseries set up for particular 
projects, ranging from small projects run by NGOs or communities, to commercial forestry 
enterprises. There is an opportunity for these nurseries to join into an informal network. This could 
be managed through a centralized registration system to allow for the exchange of material as and 
when required, overseen by the government or by the nurseries. 
 Commercial network – this could either be a single company with a distribution of supply points, or 
a network of independent nurseries working together to ensure that demand for species and 
provenance can be met.  
Scenarios for quality control 
A system for quality control could be organized in two ways: 
 Government-regulated system – where seed sources, seed harvesters and nurseries must all be 
certified in order to be able to sell material. The consumer can thus identify regulated material easily. 
 Consumer-driven system – where the supply chain auto-regulates itself because of the demand from 
restoration practitioners for suitable and diverse material. This is likely to work in only a few cases, 
where there is external auditing of restoration projects for example for REDD+ or biodiversity-friendly 
coffee. It can work for species with established markets where the buyers pay a higher price for better 
quality, and for some features such as seed purity there can also be a positive feedback where people 
are willing to pay more for higher quality material.  
For both approaches there is a need to develop a certification system that is not overly complex and 
functions as an integrated system. For example, seed sources registration can involve a certification 
process that includes details of the location, material type, characterization of genetic quality, 
phytosanitary and germination quality and even conservation status.  
However, once seed sources are certified and given that a national scale restoration activities are likely to 
involve hundreds of species, registration of seed harvesters, suppliers and nurseries may be more cost 
effective through certifying individuals on their knowledge rather than on every batch of seeds they collect 
or produce. Thus, seed harvesters and suppliers would be required to be certified for demonstrated 
knowledge of good seed collection practices, and where possible maintain an auditable documentation 
system of the origin and genetic quality of the seeds they harvest and/or distribute.  Nurseries would also 
be responsible to ensure that the material they produce meets necessary criteria, and subject to spot 
checks, and multi-annual renewal of licences. Potential criteria for obtaining such a nursery-level 
certification could include the correct taxonomic identification of planting material, maintenance of a 
database detailing seed origin, buyers, suppliers and sale a wide variety of species with known origin and 
genetic diversity, provision of guidelines on transplanting and management to clients, as well as 





Indicators to assess the state of a national seed supply system 
This series of indicators has been developed to cover the most important aspects of a fit-for purpose seed 
supply system to allow for the identification of strengths and weaknesses in a national system and monitor 
changes over time. It has not been developed for ranking countries against each other. The indicators are 
grouped into five: i) seed selection and innovation ii) seed harvesting and production, iii) market access, 
supply and demand, iv) quality control and v) enabling environment. This final group focuses on the 
underlying legal, financial and technical support available. Indicators are scored by answering the 
questions in Table 2, and choosing a score of 0, 1, 2 or 3 based on the criteria for each question. The 
questions carry equal weight and the score for each indicator is scaled from 0-10. A macro-indicator is 
also calculated for each of the five indicator groups.   
The indicater system has been created to be used by experts who justify the score chosen for each 
indicator. Using the justification, it is possible to combine scores and allocate a single value for each 
indicator. Scorings presented here were based on the country case studies, and corroborated by an expert 
from each country. These scores are presented in Annex 2.  
Selection and innovation:  Restoration action is underpinned by research to ensure that the most appropriate 
diversity of native planting material is used now and in the future. 
 Different sources of information are used to identify native species useful for restoration in targeted ecosystems 
 Research into the effect of climate change on native species across different ecosystems is used to inform selection of species 
and seed sourcing for restoration 
 Results from a network of provenance trials across the country are used to identify suitable seed sources for restoration 
 Research into the genetic characterisation of species and eco-geographical zones is used to define seed transfer zones 
 Improved material is being developed for those priority species used in production restoration  
 Suitable information is readily available to inform stakeholders in their restoration choices 
Seed harvesting and production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
 Seed sources that cover the geographical range of the priority native species have been identified and are protected 
effectively 
 Improved material is available for those priority species used in production restoration 
 Nurseries are able to produce priority species adapted to each targeted ecosystem 
Market access, supply and demand: There is demand for appropriate planting material from a wide diversity of 
native species that is available in the required quantity and location. 
 There is demand for priority native species of suitable provenance for restoration across targeted ecosystems 
 There is a network of suppliers able to meet the demand for priority native species of suitable provenance across targeted 
ecosystems 
Quality control: There is an effective and efficient way that the material used for restoration planting meets 
required quality standards. 
 There is a certification system for seed quality for restoration planting 
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
 The seed system is underpinned by appropriate legislation and regulations  
 There is appropriate training and capacity building in order to support a seed system 




  Indicator Question 0 1 2 3 
 Selection and innovation  
    
1 
Different sources of information 
are used to identify native 
species useful for restoration in a 
variety of ecosystems 
Are lists of priority native species for 
restoration available for key ecosystems? 
No there are lists of priority native 
species for a few priority 
ecosystems 
there are lists of priority native 
species for most priority 
ecosystems 
there are lists of priority native 
species for all priority ecosystems 
Are threatened species included in the 
priority lists for restoration? 
No a few threatened species are 
included  
many threatened species are 
included  
all threatened species are 
included 
2 
Research into the effect of 
climate change on native species 
across different ecosystems is 
used to inform selection of 
species and seed sourcing for 
restoration 
Is there research on the effect of climate 
change on key ecosystem distribution? 
No one or a few key ecosystems 
have been studied 
many key ecosystems have been 
studied 
all key ecosystems have been 
studied 
Is there research on the effect of climate 
change on priority native species 
distribution? 
No some priority species have 
been studied 
many priority species have been 
studied 
all priority species have been 
studied 
Is there research on the effect of climate 
change used to inform planting decisions 
for restoration? 
No there are few examples of this 
research being used to inform 
planting decisions 
there are several examples of this 
research being used to inform 
planting decisions 
research is used in inform 
planting decisions 
3 
Results from a network of 
provenance trials across the 
country is used to identify 
suitable seed sources for 
restoration 
Are there provenance trials across the 
country for the priority species? 
No there are provenance trials for 
a few priority  species  
there are provenance trials for 
many priority  species  
there are provenance trials for 
the priority  species  
Is data being collected from these trials?  
No   data is being collected 
Is the data being used to inform seed 
source choice for restoration? 
No data is used to inform seed 
source choice for restoration of 
a few priority species 
data is used to inform seed 
source choice for restoration of 
many priority species 
data is used to inform seed 
source choice for restoration of 
priority species 
4 
Research into the genetic 
characterisation of species and 
eco-geographical zones is used to 
define seed transfer zones 
Is there research on species population 
genetics?  
No population genetics research 
exist for a few priority species  
there is research on population 
genetics for many priority species  
there is research on population 
genetics for the priority species  
Is there research on defining eco-
geographical zones for priority species? 
No there is research on defining 
eco-geographical zones for a 
few priority species 
there is research on defining eco-
geographical zones for many 
priority species 
there is research on defining eco-
geographical zones for the 
priority species 
Is this information used to define seed 
transfer zones? 
No the information is used to 
define seed transfer zones for a 
few priority species 
the information is used to define 
seed transfer zones for many 
priority species 
the information is used to define 
seed transfer zones nationally 
5 
Improved material is being 
developed for priority species 
used in production restoration  
Are there research initiatives developing 
improved material for those priority 
species used in production restoration?  
No improved material is being 
developed for one or a few 
priority species  
improved material is being 
developed for many priority 
species 
improved material is being 
developed for all priority species 
6 
Suitable information is readily 
available to inform stakeholders 
in their restoration choices 
Is suitable information readily available to 
stakeholders that helps in species choice 
for restoration? 
No there is some suitable 
information but it is not easily 
available 
there is suitable information but 
it is not easily available 
there is suitable information 
readily available 
Is suitable information readily available on 
how to identify the most suitable seed 
source? 
No there is some information but it 
is not easily available 
there is suitable information but 
it is not easily available 
there is suitable information 
easily available 
Is suitable information readily available on 
the difference between wild and selected 
material?   
 
No there is some suitable 
information but it is not easily 
available 
there is suitable information but 
it is not easily available 





  Seed harvesting and production   
 
      
7 
Seed sources that cover the 
geographical range of the priority 
native species have been 
identified and are protected 
effectively 
Have seed sources been identified for the 
priority species?  
No Seed sources have been 
identified for at least one 
priority species  
Seed sources have been identified 
for many priority species  
Seed sources have been 
identified for the priority species 
Have seed sources been identified for key 
ecosystems?  
No Seed sources have been 
identified for at least one key 
ecosystem 
Seed sources have been identified 
for many key ecosystems 
Seed sources have been 
identified for the key ecosystem 
Do seed sources cover the species range?  
No identified seed sources cover a 
small part of the species range 
identified seed sources cover 
most of the species range 
seed sources cover the species 
range 
Are seed sources protected effectively? 
No seed sources received little 
protection 
seed sources receive some 
protection 
seed sources are protected 
effectively 
8 
Improved material is available for 
those priority species used in 
production restoration 
Is there improved material available for 
those priority species used in production 
restoration? 
No There is improved material 
available for at least one 
priority species 
There is improved material 
available for many priority species  
There is improved material 
available all priority species used 
in production restoration  
Is improved material available for the key 
ecosystems? 
No There is improved material 
available for at least one key 
ecosystem 
There is improved material 
available for many key 
ecosystems 
There is improved material 
available for the key ecosystem 
9 
Nurseries are able to produce the 
priority species adapted to each 
ecosystem 
Are all the priority species being 
produced? 
No A few priority species are being 
produced 
Most priority species are being 
produced 
The priority species being 
produced across  
Are they being produced across each key 
ecosystem? 
No Production occurs in at least 
one key ecosystem 
Production occurs in many key 
ecosystems 
Production occurs in the key 
ecosystems 
  




      
10 
There is demand for priority 
native species of suitable 
provenance for restoration 
across targeted ecosystems 
Is there demand for priority native 
species? 
No There is little demand for 
priority native species  
There is some demand for priority 
native species  
There is demand for priority 
native species  
Do people request suitable provenance? 
No There is little demand for 
suitable provenance 
There is some demand for 
suitable provenance 
There is demand for suitable 
provenance 
11 
There is a network of suppliers 
able to meet the demand for 
priority native species of suitable 
provenance across targeted 
ecosystems 
Is there a network of suppliers?  
No There are local networks of 
suppliers 
There are regional networks of 
suppliers 
There is a national network of 
suppliers  
Can the network meet demand (access 
and quantity) for natives with suitable 
provenance? 
No   The network can meet demand 
for natives but there is no 
provenance information 
The network can meet demand 
for natives with suitable 
provenance 
  Quality control   
 
      
12 
There is a certification system for 
seed quality for restoration 
planting 
Does certification cover seed sourcing 
(population size, sampling method)? 
No Some aspects are covered Most aspects are covered All aspects are covered 
Does certification cover seed harvesting 
(material type, permission to collect)? 
No Some aspects are covered Most aspects are covered All aspects are covered 
Does certification cover production 
(phytosanitary conditions, control of 
origin)? 
No Some aspects are covered Most aspects are covered All aspects are covered 
Does certification cover improved seeds? No Some aspects are covered Most aspects are covered All aspects are covered 
Do these components function as a 
system? 
No there is some relation between 
the components 
most of the components are 
linked 




  Enabling environment   
 
      
13 
The seed system is underpinned 
by appropriate legislation and 
regulations applied to native 
species and implemented 
Are adequate regulations being 
implemented that support the use of 
material suitable for climate change? 
No not adequate or implemented adequate but not implemented or 
not adequate but implemented 
adequate and implemented 
Are adequate regulations being 
implemented to define seed transfer 
zones? 
No not adequate or implemented adequate but not implemented or 
not adequate but implemented 
adequate and implemented 
Are adequate regulations being 
implemented to protect seed sources? 
No not adequate or implemented adequate but not implemented or 
not adequate but implemented 
adequate and implemented 
Are adequate regulations being 
implemented that provide incentives for 
the use of native species? 
No not adequate or implemented adequate but not implemented or 
not adequate but implemented 
adequate and implemented 
Are adequate regulations being 
implemented for a certification system for 
native species?  
No not adequate or implemented adequate but not implemented or 
not adequate but implemented 
adequate and implemented 
14 
There is appropriate capacity to 
support a seed system 
Is there sufficient capacity building for 
decision makers? 
No there is little capacity building  there is some capacity building  capacity building is sufficient 
Is there sufficient capacity building for 
technicians? 
No there is little capacity building  there is some capacity building  capacity building is sufficient 
Is there sufficient capacity building for 
communities? 
No there is little capacity building  there is some capacity building  capacity building is sufficient 
Is there sufficient capacity building for the 
general public? 
No there is little capacity building  there is some capacity building  capacity building is sufficient 
Is there sufficient capacity building for 
students? 
No there is little capacity building  there is some capacity building  capacity building is sufficient 
15 
There is sufficient financial 
support for key research needed 
for seed systems 
Is there sufficient financial support for 
baseline information on priority native 
species & key ecosystems and climate 
change? 
No there is little financial support  there is some financial support  there is sufficient financial 
support 
Is there sufficient financial support for 
seed source identification? 
No there is little financial support  there is some financial support  there is sufficient financial 
support 
Is there sufficient financial support for 
research on material production?  
No there is little financial support  there is some financial support  there is sufficient financial 
support 
 




Case studies from seven countries in Latin America 
The information used to create these summaries comes from conversations and questionnaires filled out 
by the experts listed in Annex 1, and presented in Spanish in the accompanying document3. This is 
supplemented by the references given in the footnotes in this section. Thus, it does not necessarily 
represent the opinions of the authors of this report. 
Mexico 
The state of national seed supply systems 
Selection and innovation 
Mexico has recorded 3364 native tree species of which CONABIO (Comisión Nacional para el 
Conocimiento y Uso de la Biodiversidad) has information on 233 with 70 identified as potentially useful 
for restoration, across all ecosystems4. The focus of research on functional traits and germination has to 
date been on conifer species which are commercially valuable, and most of which are native, but there is 
user-friendly information on more than 143 species available on the CONAFOR (Comisión Nacional 
Forestal) website5.  
The importance of considering climate change in reforestation planning is reflected in two technical 
documents produced by CONAFOR which look at both the change in forest zones and the need to use 
germplasm from other areas6,7. Those natives likely to be highly impacted have been identified, and there 
are trials being carried out simulating altitudinal shifts of individuals in mountainous areas. Thirty-seven 
species including 17 conifer species have been selected for genetic characterization8, but at present this 
has only ben carried out for 8 native species (6 conifers and 2 broadleaved species). Using genetic and 
ecological information the country has been divided into ecogeographical zones, and these zones are used 
to guide forest germplasm movement as by law germplasm used in restoration must come from the same 
ecogeographical region9.  
Provenance trials are held at 21 locations across the country and include 58 species (many of which are 
native), and there is a detailed manual on best practices for setting up new trials 10. Ten species are 
represented in clonal orchards, clonal seed banks and seed orchards, some of which are on community 
lands, and CONAFOR works actively with the regional governments to increase the production of 
improved material as well as raise awareness. There is also active research on recalcitrant seed 
preservation. CONAFOR produces Innovacion Forestal, a technical magazine and coordinates national 
thematic networks for researchers on all aspects of forestry, biodiversity and climate change. There is also 
                                                          
3 Alcazar, C. et al (2017) Levantemiento de linea base y escenarios potenciales de sistemas de produccion y suministro de semillas forestales 














an independent network for ecological restoration (REPARA). Information on many aspects of forestry is 
coordinated centrally through the Sistema Nacional de Informacion Forestal (SNIF).  
Seed harvesting and production 
Seed collectors must apply for a permit to CONAFOR11. In 2012 each state had production units for forest 
genetic resources, totaling 210 units (including 11 seed areas and 171 tree stands).  A further 361 areas 
have been identified for the mass production of material12. While there has been an increase in research 
on improved seed, so far none is available at a commercial scale. 
Many in-situ seed sources are protected through national protected areas and management systems 
which include a system of 10,855 management areas for conservation (small areas for the conservation 
of important populations or individuals). This is in addition to the production units for forest genetic 
resources which include 28 threatened species, and the wild populations of 11 threatened tree species of 
commercial importance that have been identified specifically for further protection13.   
There are 37 seed banks for medium-term storage, and 17 temporary seed storage areas. These are 
mostly government-run and include native and exotic species for public reforestation projects. There are 
also 341 registered forestry nurseries, managed by communities, land owners, businesses, local 
governments, the military and CONAFOR14.  
Market access, supply and demand 
Mexico established 242,000 hectares of planted forest between 2000 & 2012, representing 0.1% of forest 
cover, much of which uses commercially valuable native species15. There has been a big effort to increase 
the availability of germplasm for these species through the creation of production units and forest 
nurseries that are distributed across the whole country; in 2014 61% of projects funded by CONAFOR were 
within 100km of a nursery. Improved seed produced in Mexico is not yet available commercially.  
Due to the problem of degraded lands and low success rate of many restoration programmes16 there is 
an increased interest in better project management and the use of a wider range of natives, led by the 
government. Areas requiring restoration have been mapped by CONAFOR17 who has also developed 
guidelines on which species should be used for each ecosystem18.  
While the magnitude has not been quantified, it appears that much of the demand for native species 
comes from projects with funding from a government program (PRONAFOR) which funds and provides 
incentives for research, REDD+, commercial forestry, sustainable forest management, protection, 
payment for ecosystem services and restoration. This program builds on ProArbol that ran from 2007-
2012. The funding is given to priority regions that change every year but there is an emphasis on providing 
support to communally owned lands which represent most of the country’s forested area19. Planting 
material for different ecosystems can be provided by CONAFOR (including improved material). In addition, 













state governments have their own incentives programs, resources are also available through REDD+ and 
the Forest Investment Program and new plantations should preferentially use native species that are of 
commercial value. In addition, compensation as part of the mitigation hierarchy for development projects 
requires the use of at least 3 species of natives suited to the ecosystem and that seed is collected near to 
the site to be restored20. 
Quality control 
Seed collectors must apply for a permit from CONAFOR before collecting seed and provide information 
such as such as the source location, land ownership, permission to collect, species, type of material, type 
of seed source (e.g. seed orchard, clonal orchard, superior individuals or wild population), amount of 
material and population status21. The quality of material from the production units for forest genetic 
resources is also under the responsibility of the forestry department, while for other material it is 
controlled by the Servicio Nacional de Inspección y Certificación de Semillas (SNICS) under the Ministry of 
Agriculture. The national network of forest genetic resources evaluates and registers superior individuals 
of commercially important species, and coordinates the creation of seed orchards from these individuals. 
Nurseries must meet minimum phytosanitary requirements for certification, and restoration projects 
must plant species of a given size and at a specified density.  
Gap analysis 
The following section discusses the main gaps in the seed supply system as identified by the indicators. 
Suggested priorities for action are given based on the scenarios mentioned above. The indicator scores 
are provided in the bar chart. The colour-coding denotes the topic the indicator corresponds to, linking 
directly to the colour of the title in the text below. The rationale behind the scoring for the indicators is 
given in Annex 2. 
The structure of the seed supply system in Mexico resembles most closely that of the ‘state-run’ 
framework, with some aspects of the ‘incentives-led’ framework due to the government program 
PRONAFOR. 
 









Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Restoration planning in Mexico is underpinned by research from both universities and the government. 
One aspect still to focus on is to focus on development of mechanisms for information sharing. This is 
needed to ensure that this wealth of information is available in appropriate formats to the diverse 
stakeholders who need to be informed about the importance of considering species diversity, genetic 
diversity and seed sourcing in restoration initiatives. This will require a communication strategy for 
different audiences – ranging from decision makers to practitioners, as well as land owners including 
community groups and could be organised through the inter-institutional networks of experts that are 




Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
Mexico uses the protected areas model via a network of registered and protected seed sources, as well 
as a network of government nurseries that use seed storage mechanisms to ensure a continual supply of 
material for production. Improved material will soon be available on a large scale for commercial 
plantation forestry, but at present it is still in the research phase. A challenge here is to ensure that a wide 
diversity of species across all priority areas is available. There is also an opportunity to see how a business 
model could be developed to encourage the private sector to play a role. 
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
There has always been a strong interest in native species for commercial forestry, and the demand for 
native species for restoration is led by a government incentives system, and met by a variety of 
stakeholders using seedbanks as storage hubs, transitory nurseries and an official government network. 
In spite of this there has not been an analysis as to whether the government and private nurseries can 
meet this demand, and an estimation of the supply required to meet the pledge under Initiative 20x20 
would help in planning a seed supply system.   
Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
The government-regulated certification system for native species from source to planting contains all of 
the main elements seen as essential for a seed supply system to be able to produce material of known 
provenance, with high genetic diversity and that meets phytosanitary and germination levels. The 
certification system is relatively new, and it will be important moving forwards to carry out regular 
assessments to ensure that it does not impede restoration due to its complexity.  
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
The biggest weakness in the enabling environment is the limited availability of human capital and capacity 
at all stages of the seed supply system, excluding research. Thus, not only is there a need for increased 
availability of information, but there is also a need to actively train those stakeholder groups identified as 
key to an effective seed supply system to ensure that they are able to put into practice the underlying 






The state of national seed supply systems 
Selection and innovation 
Guatemala has 1812 native tree species recorded. Research to identify those species useful for restoration 
has not been carried out systematically, but the use of 555 has been established22,  and INAB (Instituto 
Nacional de Bosques) has identified priority species for commercial forestry23. This includes two species 
with an established market and a further 31 species with commercial potential. Five of these species are 
threatened with extinction and are prioritized for use restoration and reforestation projects. In addition, 
22 native species have been identified for use in agroforestry in semi-arid areas. Information on trees for 
firewood is available to the general public24. IUCN has developed a database containing 100 species of 
trees and shrubs suitable for restoration in Central America, including Guatemala25. 
Scenarios for the climate-driven change in forest cover have been carried out26 and an inter-institutional 
group (GBByCCC) was set up in 2016 to discuss forests, biodiversity and climate change27. This group 
focusses on REDD+ and the need to maintain forest cover, and does not consider the need to ensure 
resilience of forests through genetic diversity. However, for several commercially important species the 
potential distribution change under different climate scenarios has been modelled28. 
There is a very broad life zone mapping for the country but it may not be detailed enough for an 
ecogeographical zoning to define seed transfer zones. Country-wide genetic studies have been carried out 
for two species (Pinus ayacahuite and Abies guatamalensis), with restricted studies on a further six native 
species. There is also private sector research which is not freely available. 
There are no provenance trials in the country, but the University of North Carolina has a collection of five 
native Pinus species in the USA; each from one wild population and has carried out trials there through 
the CAMCORE program. There is also a network of permanent forestry plots for commercial species across 
the country that are regularly monitored, which include some native species. This information is available 
online29. 
Improved seed has been developed for Tabebuia donneli-smithi through a private-public collaboration, 
with collection of seed from 50 superior trees. Working with Grupo DeGuate CAMCORE has provided 
material and technical support for the establishment of a clonal orchard and 2nd generation pilot 
plantations for at least two Pinus species30. There is little public information available about improved 
varieties. 














Seed harvesting and production 
INAB allows landowners to register their land for various uses including the production of seed and 
germplasm. By 2015, 219 sites (1621ha) had been registered, belonging to municipalities, private 
companies, NGOs, private land owners, and communities. These lands produce seed of 37 species, most 
of which are native, and as the new PROBOSQUE incentives system will also provide funding for land 
registered for seed and germplasm production, the number of sites is expected to increase31. At a local 
scale, seed trees were identified and marked in the Maya Biosphere reserve and the botanic garden and 
three arboreta have important collections of native species that could also be used as seed sources. 
The only orchards in the country are run by the private sector for seed production for a few commercially 
valuable species of native Pinus, as well as exotics. At present improved seed is imported from CATIE 
(Costa Rica) for exotics and CAMCORE for native Pinus. 
There are 458 registered seed suppliers32, including individuals, communities and businesses. A national 
seed bank (BANSEFOR) was created in 1978 to contribute to improving the genetic quality of forestry 
plantations, as well as the conservation of threatened species. 26 species are represented in the seed 
bank, with seed being available from 9 localities for Pinus maximinoi. The seedbank has been used to plant 
over 50,000ha with natives33.  
Nurseries for plant production appear to be distributed across the country. They are owned by a variety 
of stakeholder including community groups, businesses (Agrobosques -a community project by Cementos 
Progreso has two nurseries capable of producing 2 million plants annually for community-based 
restoration projects), and government (where nurseries in the Petén produce 12 native species). There 
are 47 registered nurseries. 
The government agency CONAP (Consejo Nacional de Areas Protegidas) has a plan to establish a network 
of protected areas to represent the country’s ecosystems. It has also developed conservation areas for 
wild crop relatives. In addition, there are 147 private forest reserves. For trees outside of the protected 
area network, the only protection from land use change comes from the registration of private land as a 
seed source for which the landowner receives a monetary incentive via PROBOSQUE. 
Market access, supply and demand 
Demand for native species is strongly influenced by the conditions associated with government incentives. 
There have been two incentive programs for reforestation (run by INAB in coordination with the Ministry 
of Public Finance): PINFOR (1997-2016) and PINPEP (from 2007). PINFOR provided direct payments for 
reforestation projects, management and protection of natural forest. Payments were available to 
municipalities, communities, land owners and social groups. The aim was to create nuclei of highly 
productive forest across the country using seed from certified seed sources34. PINPEP is an incentives 
system for owners of small areas of forestry and agroforestry land (<15ha)35. From 2010 projects receiving 
funding from PINFOR required the use of seed from selected sources (including BANSEFOR and registered 
seed sources) and focused on 10 species, 8 of which were native. Seventy-five percent of PINFOR-funded 









projects used P. maximinoi and P. caribe. A new incentives project, PROBOSQUE, began in 2017. This 
includes incentives for forest and watershed restoration (where the aim is to restore 200,000ha of native 
forest) as well as production and agroforestry. Fourteen species are promoted under this program for use 
in production plantations, including 12 natives. PROBOSQUE will also actively promote the use of 
threatened native species including four Pinus species using seed registered by BANSEFOR36. There is also 
a significant external demand for Pinus maximonoi seed from other countries in the region.  
The incentives program PINPEP supported reforestation of 3800ha over a ten-year period from 2007-
2015, and while how much of the 200,000ha restoration goal under PROBOSQUE, or the 1.2million 
hectares pledged under Initiative 20x20, will require active planting has yet to be calculated, there is likely 
to be a need for scaling up material availability. It is assumed that many projects set up their own 
temporary nurseries as restoration occurs at a small scale. The largest restoration program at present 
relies on material from Agrobosques (mentioned above) who transports material from their two 
centralized nurseries to the local communities. 
Quality control 
Since 2010 seed certification has been the responsibility of BANSEFOR. Land owners wishing to register 
their land receive a technical field inspection to check the type of material and sampling strategy, 
determine seed quality, count the number of superior trees and assign a category to the forest. A 
management plan is also developed for the forest and a laboratory control of seed quality is carried out. 
Additionally, any commercial plantation must use seed from a certified source. Nurseries must register 
with INAB every 3 years, which should involve active inspection of the nursery. The privately-run 
Agrobosques nurseries are monitored by the State University of New Mexico. SIFGUA (Sistema de 
Información Forestal de Guatemala) manages data on registered seed sources, nurseries, imports and 
exports and plantations with information available online37. INAB has lots of training material available 
and also gives training, especially to recipients of government grants. 
Gap analysis 
The following section discusses the main gaps in the seed supply system as identified by the indicators 
and suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding 
denotes the topic the indicator corresponds to, linking directly to the colour of the title in the text below. 
The rationale behind the scoring for the indicators is given in Annex 2. 
The structure of the seed supply system in Guatemala resembles most closely that of the ‘incentives-led’ 
framework, due to the importance of the past and current government incentives schemes. 
 







Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Guatemala carries out little research for restoration action. However, there is a great opportunity to 
strengthen information availability through regional collaborations with neighbouring countries. This is 
particularly useful given that many species and ecosystems are shared across Central America and 
countries such as Costa Rica and Mexico have a long history of research into forestry and restoration. 
Defining seed transfer zones is a priority for the country. As there are no provenance trials for native 
species in Guatemala it may be more cost-effective in the first instance to use genetic studies to determine 
these areas. This genetic analysis could be carried out within the country, through regional collaboraton, 
or through the active link with the CAMCORE at the University of North Carolina (USA). There is also a 
system for monitoring commercial plantations in place that could be extended to include new provenance 




Mechanisms for information sharing with stakeholders are very weak, and especially important as much 
of the restoration activities are being carried out by local communities and indigenous groups. Many of 
the fundamental concepts for climate-smart restoration need to be communicated to these groups, and 
to decision makers. A practical example of where this is urgently needed is the inter-institutional 
committee set up to discuss climate change, forests and biodiversity which focuses on increasing forest 
cover but to date does not consider the species or genetic composition of these forests. 
Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
The government provides financial support for those wishing to protect seed sources meaning that there 
is protection of these vital sources of material outside of the protected areas network. However, the 
system of incentives is not selective on species or location of the seed sources, so the coverage may not 
capture the species or genetic diversity needed for restoration programmes. A more systematic strategy 
for seed source protection could include a country-wide identification of species and populations that are 
priorities for protection. This project could be carried out through PROBOSQUE, and the results used to 
prioritize financial support. 
Seed harvesting appears to work through the supply chain model, where seeds are sold to intermediaries, 
including the government-run seed bank. However, at present the large number of registered seed 
suppliers focus on Pinus maximonoi seeds for export. This model could be enlarged and extended to cover 
more native species and areas, and as long as there is a financial incentive, it should function well.  
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
Demand for natives comes through a government incentives system, and although effective, there will be 
a need to increase the supply of material if restoration targets are to be met.  Although Guatemala is a 
small country the road network is poor and there are remote areas which are hard to reach. Two models 
of nursery supply networks may be appropriate. For areas that are relatively well connected by road, 
centralised nurseries may be able to produce plants using material from the government-run storage hub, 
and deliver them to project areas. In other areas, the most efficient approach may be for local 
communities to set up their own project nurseries using planting material sourced locally. If there is a 
need to bring in planting material from other sites in order to provide genetic diversity to adapt to climate 
change, the government could provide this via the seed bank. At the same time quality control of the 
nurseries could be carried out. 
Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
The government regulated seed certification system has many of the key elements required, but one 
important gap is that of being able to trace the provenance of material being used. Given that there is a 
system for seed source certification, seed suppliers and nurseries should know where their seed is coming 
from. Thus growing material of known provenance should not require many changes in nursery 
management but will require training in order that people understand the need to keep material 




Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
The enabling environment for a fit-for-purpose seed supply system is weak.  In spite of this, the 
government incentives programs for restoration have been successful, and it is suggested that this model 
is enlarged in order to meet the Initiative 20x20 pledge, but including the concepts discussed here to 
ensure that the most suitable species and seeds are used. This will require research to establish seed-
transfer zones and identification of those seed sources that are priorities for protection (as discussed 
above). 
There will also need to be an increased capacity for nursery production that takes into account of seed 
provenance, as well as capacity building among all different levels of stakeholders to encourage a different 






The state of national seed supply systems 
Selection and innovation 
Costa Rica has recorded 2606 native tree species. The functional traits of 199 Mesoamerican tree species 
used by farmers have been documented38 and there is additional information on 25 dry forest species 
suitable for restoration as well as a study of 157 species in a watershed in the central highlands39. INISEFOR 
(Instituto de investigación y servicios forestales de la Universidad Nacional de Costa Rica) has an active 
research program on threatened timber species. There are over 200 publications from previous projects 
such as Madeleña (focused on multiple use trees) and Prosefor (focused on forest tree seeds) as well as 
active research programs at CATIE (Centro Agronómico Tropical de Investigación y Enseñanza). While 
much of this research is only available in books, some of the information can be found online40. Funding 
for research on forestry has been reduced significantly recently and universities have had to develop 
business models in order to maintain facilities and research programs.  
Scenarios for change in ecosystem distribution under climate change have been carried out for 2070-
210041. The national biodiversity policy (2015-2030) mentions the need to safeguard biodiversity at the 
ecosystem, species and genetic level with actions that include habitat restoration in order to strengthen 
biodiversity’s adaptation to climate change. Planning for adaptation and resilience involves strengthening 
connection between forest fragments and increasing forest cover, and does not address the genetic 
composition of the forest. 
The distribution of different forest types has been mapped, and genetic characterisation of 18 forest tree 
species has been carried out to determine population-level variation and help inform tree breeding 
programs. This information has not been used to define seed transfer zones  
While forestry has focused to two exotics (Tectona grandis and Gmelina arborea), a project run by CATIE 
aimed at improving tree planting material (1977-1995) set up an extensive network of provenance trials 
across the country that included at least 8 native species. Provenance trials that are still actively managed 
include Swietenia macrophylla, Cedrela odorata, Vochysia ferriginea and V. guatemalensis and contain 
material collected across Latin America. The NGO-run Guanacaste conservation area has field trials of 26 
species and 700 individuals42. This information is used to guide choice of seed for plantation forestry. 
Seed harvesting and production 
While there is a national network of seed producers for the two commercially important exotic species 
that involves small and medium sized businesses, individuals and a cooperative of farmers, there is no 
network for native species. However, seed sources have been identified for Bombacopsis quinata, 
Cupressus lusitanica, Vochysia guatamalensis and Terminalia ivorensis. Apart from the well managed 
network of protected areas, and regulations protecting native species in general, there is no additional 
system for the protection of seed sources. 











Superior seed trees for 25 species of native tree in the dry forest have been identified, in addition to the 
four species listed above. There is an extensive research program (GENFORES) led by the Instituto 
Tecnologico de Costa Rica that involves private companies and NGOS, focused on improving material for 
exotic plantations, as well as some natives. CATIE also carries out research on the same theme. 
The Guanacaste conservation area has clonal gardens for 7 native species (including Bombacopsis quinata, 
Swietenia humilis, Dalbergia retusa and Astronium graveolens). Seed orchards exist (or have existed) for 
several exotic species as well as Bombacopsis quinata, Cupressus lusitanica, Vochysia guatamalensis and 
Terminalia ivorensis and improved seed is available for some of these species from CATIE’s forest seed 
bank. This seed bank commercializes material from about 45 forest tree species of which approximately 
half are native, but the main seed volumes produced are from two exotic species (G. arborea and T. 
grandis) for national use and for exportation to more than 15 countries43. 
There are 37 registered and certified nurseries of which 16 are found in the dry forest region of 
Guanacaste. These are run by universities, government, private NGOs and private companies. However, 
the species produced by each nursery is not available in the registry. ICE (Instituto Costriccense de 
Electricidad) has four large nurseries capable of producing 1 million plants per year of 100 native species 
used to mitigate the impact of large-scale renewable energy projects.  There are also many private 
restoration initiatives which have established their own on-site nurseries. 
Market access, supply and demand 
Because natural regeneration is vigorous, many restoration projects do not need to plant or sow seed. 
Active planting of natives for production forestry is also low as commercial forestry focuses on exotic 
species. However, the Forest Law states that at least 5% of plantation land must be covered with natives44. 
In addition, there are several initiatives that require the use of native species (e.g. REDD+). FONAFIFO 
(Fondo Nacional de Financiamento Forestal) supports small and medium size producers in forest 
management, reforestation, nurseries, agroforestry, restoration etc. FONAFIFO also manages the 
payment for ecosystem services incentives program which includes a category for reforestation using 
threatened native species from a list of 19 species, as well the reforestation of areas for ecosystem service 
protection that prioritize natives45.   
As part of CATIE´s Prosefor project (active from 1993 to 2002) a regional seed network was set up to 
enable exchange of selected seed between countries in Central America and the Caribbean, including 
information on seed sources46. This network does not exist anymore and apart from native seed available 
through the CATIE forest seed bank there is no centralized supply system for native species. 
Quality control 
A program for forest species seed certification (managed by ONS - Oficina Nacional de Semillas) was 
established in 1993 and regulates the production and commercialization of seeds and nursery plants47. 
After registering a seed source, harvesting is only authorized following a site visit by technicians, with 
frequent visits throughout the harvesting period. ONS also carries out physical analyses of seeds (at 
CIGRAS in the University of Costa Rica) and if it meets minimum standards, authorizes its 









commercialization. Although this system is only used for exotics, it could be applied to any species. The 
Oficina Nacional de Semillas is also responsible for monitoring and certifying improved material at its 
source. Additionally, the Forest Law has very stringent planting strategies for plantation forestry to ensure 
that stands are not composed of monocultures.  
CATIE has produced many manuals on the production of certified forest material and is a well- known 
actor both nationally and in the region for providing high quality post-graduate training. 
Gap analysis 
The following section discusses the main gaps in the seed supply system identified by the indicators and 
suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding denotes 
the topic the indicator corresponds to, linking directly to the colour of the title in the text below. The 




The national seed supply system in Costa Rica for native species appears to follow an ‘independent’ model 
of self-sufficient projects. This is in contrast to the established exotic commercial forestry that follows a 
‘market-driven’ model.  
Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
A wealth of information is available about native species in Costa Rica, much of it from projects that have 
finished. A priority is to collate this information and make it easily available to different stakeholders, and, 
together with data from abandoned and actively monitored provenance trials across the country, use this 
to define seed transfer zones for native species. Costa Rican universities and government research 
organisations have a reputation in the region for providing high quality training to technicians on forestry-
related issues, including improved material production and use. Increasing the scope of this training to 
cover species diversity, genetic diversity and seed sourcing in restoration initiatives, as well as the 
development of mechanisms for information sharing to diverse stakeholders at a national level will be 
important. This will require a communication strategy for different audiences – ranging from decision 
makers to practitioners, as well as land owners. Costa Rica could also play a role in providing training on 
these topics regionally.  
There is also a need to engage in a discussion at a high level to include the need to consider the genetic 
composition of planting being planned as part of climate-change resilience and adaptation.   
Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
At present many projects collect and use their own material for active restoration planting, some at very 
large scale.. However, there is a need to improve collection techniques so ensure that the material being 
planted comes from a suitable provenance and is sufficiently genetically diverse for adaptation to future 
conditions. Systems in place for this at present focus on selected material from exotic species for 
commercial use via the seed bank run by CATIE. There is an opportunity to apply the same approach to a 
range of native species, focusing on the collection of material from wild populations using a supply-chain 
model. This will also help identify seed sources for native species both on private and public land, and 
ensure that their survival into the future is guaranteed. 
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
Demand for planting material is driven to some extent through the government incentives program 
FONAFIO. This incentive mechanism could be a very useful instrument in increasing the use of a wide 
range of natives, especially in programs that fund ecosystem services protection. Indeed, the inclusion of 
threatened species for production forestry is an important step in increasing their populations, but it 
needs to be linked to seed sourcing and maintenance of high genetic diversity. There is also a high level 
of awareness in the country, and personal preference also drives the use of natives. 
Costa Rica is small with good road infrastructure, meaning that using a storage hub approach for seed 
storage, as well as its distribution may be a useful option for matching material provenance with planting 
site. The seed bank could also provide transitory project nurseries with material for climate change 




Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
Costa Rica has a well-developed seed certification system but as the focus to date has been on the 
production of exotic seed for commercial use it has rarely been applied to native species.  The system 
focuses on characteristics that are important for plantations, and thus may need to amended if it is going 
to be applied to a wide range of native species with a focus on genetic diversity and provenance. The 
current system should be analysed to ensure that it can support and not impede future restoration 
plantings. 
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
Costa Rica is often considered as a role model for conservation and the protection of natural resources in 
the region and the people have a high level of understanding of the need for conservation of their natural 
resources. However, declining funding for research in recent years has led many universities and research 
organisations to focus on research for the commercial sector; exotic species for plantation forestry. 
Prioritising the use of natives and their genetic diversity for climate change resilience and adaptation could 
lead to change in focus for research, which could then result in an increased demand for natives, allowing 






The state of national seed supply systems 
Selection and innovation 
Colombia has recorded 5776 native tree species. There are many small to medium-scale restoration 
projects using native species including work with over 100 species to promote biodiversity in the coffee 
sector48, and trials with more than 40 species led by NGOs, the private sector, universities and botanic 
gardens in different parts of the country. Many universities and research institutions (including Grupo de 
Restauracion Ecologica (GREUNAL) at Universidad Nacional de Colombia, SINCHI and the Humboldt 
Institute) carry out research on species functional traits and restoration of different ecosystems. There 
are detailed manuals produced by researchers from universities and the Ministry of Environment that 
look holistically at restoration, and include species selection.49,50 Effective protocols have been developed 
for profitable, socially inclusive and ecologically friendly restoration of gold mine spoils using exotic and 
native species51. There is also a national network for experts working in ecological restoration (Red 
Colombiana de Restauracion Ecologica REDCRE). INSEFOR (Investigación en Semillas de Especies 
Forestales Nativas) has information on native species of potential commercial value. This program finished 
in 2004 but generated much important information including basic data on more than 49 native species52. 
Information generated by these restoration projects is available via manuals produced by the different 
stakeholders, many of which are online53. There is also an online decision support tool (Restool) for 
tropical dry forest species selection54.  
IDEAM (Instituto de Hidrología, Meteorología y Estudios Ambientales) has carried out modelling to predict 
the effect of climate change on the distribution of ecosystems at a country level, and the results are 
corroborated by an academic-led study55. There are also two detailed regional studies for montane forest 
and dry forest species. Detailed mapping of vegetation exists and there is genetic characterization of 
about 30 native tree species but this information has not yet been used to characterize ecogeographical 
zones for seed transfer. 
Under the INSEFOR program, CONIF (Cooperacion Nacional de Investigacion y Fomento Forestal) set up 
19 field trials for Cordia alliodora in 1999 and 6 for Tabebuia rosea in 2001 as well as single trials for a 
further 3 coastal and 3 montane species.  These were carried out in partnership with the private sector 
through COMFORE (Cooperativo Colombiana de Mejoramiento Forestal), a group of private sector 
forestry companies who wish to have access to selected material for plantations. Research findings are 
presented in an infrequent technical series available online.  
Seed harvesting and production 
Seed harvesting for restoration projects is mostly carried out without regulation and involves a large 
selection of stakeholders, including indigenous groups and local communities. However, a more formal 
system was developed under the INSEFOR project where 109 seed source sites were identified for 29 
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native tree species selected as priorities for forestry and restoration56. This information was stored in a 
national register but is no longer accessible. Six sites were selected as pilot projects (for Alnus jorullensis, 
Cariniana pyriformis, Cordia alliodora, Genipa americana and two sites for Tabebuia rosea), and in 2003 
41 individuals of Tabebuia rosea, 45 of Cordia alliodora and 30 of Alnus acuminata were identified under 
INSEFOR as superior trees and used to create seed orchards. Clonal gardens were developed for Tabebuia 
rosea and Cordia alliodora.  
Almost 70% of the sites proposed as seed sources were on private land and although INSEFOR suggested 
conservation measures for these areas, they were not implemented. Thus, aside from existing regulation 
restricting land use change, there are no specific conservation measures that protect seed sources. 
A national seedbank was created in 1999 for forest species and managed by CONIF. The facility has not 
been used for a while, although there are plans to revitalize it in collaboration with Instituto Humboldt. 
The distribution of nurseries across the country is not well understood, but a wide variety of stakeholders 
are involved in nursery production, including private companies, community groups, women’s groups, 
NGOs, regional and national government57. There are several large private nurseries that have more than 
50 native species in stock (e.g. Germinato, El Semillero), and there is even one company (Geoambiente) 
that has been dedicated to the production of native tree species for over 20 years producing over 4.5 
million plants per year. This company also offers services of land preparation and planting. However, in 
general projects that require natives for restoration tend to set up their own transitory nurseries. 
Market access, supply and demand 
Demand for natives comes from the obligation that they be used in compensation measures for 
biodiversity loss from development projects (e.g. hydroelectic projects and mines) which by law should 
focus on native species; for biodiversity-friendly coffee, for REDD+ certification and for ecosystem service 
protection (from companies such as Coca-cola and FEMSA). Colombia has set a goal to reach 1 million 
hectares of commercial forestry plantation by 2020. Although the focus is exotic species there is demand 
for a few commercially important native tree species including Bombacopsis quinata, Cordia alliodora, 
Ochroma pyramidale, Tabebuia rosea and Alnus acuminata. The Certificado de Incentivos Forestal (CIF) 
provides up to 50% cost recovery for the establishment and maintenance of new plantations >1ha in size 
for both exotics and natives58. However, there has been little uptake in use of natives. 
The Regional Autonomous Corporations are responsible for implementing the national reforestation and 
restoration plan (Plan Verde) which can include incentives programs for the use of natives. For example, 
CORPOAMAZONIA provides incentives for forest restoration on land of 8-50ha in Caqueta and Putumayo 
when plants from a list of 73 native species are used. 
The demand for material is met from transitory nurseries as well as some of the larger registered nurseries 
that can produce seed from licensed suppliers. Most improved seed is imported from CATIE or produced 
directly by private companies (e.g. Pachira quinata). However, this may change in the future as one of the 
objectives of COMFORE is to develop a network of nurseries producing improved planting material.  








The Instituto Colombiano Agropequario (ICA)59 is responsible for the legislation on forest seeds and 
seedlings for production and commercialization, and regulates material quality from the source to 
nursery. The registration process includes specification of seed sources as well as legal permission from 
the land owner for collection. There are additional criteria for the identification of improved material. 
Although there is a need for capacity building about how to adhere to the regulation, there are about 80 
suppliers of forest seeds and plants registered through ICA. Seed quality must reach certain international 
standards as defined by the ISO process, and purity and germination success have set minimum levels for 
each commercially valuable species. The origin of plant material is not included in quality control. Plant 
nurseries must register with ICA every 5 years. At present there are 82 forest tree nurseries registered.  
Gap analysis 
The following section discusses the main gaps in the seed supply system identified by the indicators and 
suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding denotes 
the topic the indicator corresponds to, linking directly to the colour of the title in the text below. The 
rationale behind the scoring for the indicators is given in Annex 2. 
The national seed supply system in Colombia for native species appears to follow an ‘independent’ model 
of self-sufficient projects and although there are a few large commercial nurseries, they are not the norm. 







Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Research on restoration in Colombia is carried out by universities, conservation NGOs and the government 
and focuses at present on how to plan a successful project at the landscape level for provision of 
ecosystem services.  There is a need to incorporate seed sourcing and genetic diversity into these 
discussions which could be initiated through links with the national networks of restoration experts. This 
could then lead to the characterisation of seed transfer zones to aid planting decisions across the country.  
The information transfer gap from research institutions to stakeholders actively involved in restoration 
projects, could start to be narrowed by collating the information available. This would help identify gaps 
in information that stakeholders require and will require the development of mechanisms for information 
sharing for different audiences – ranging from decision makers to practitioners, as well as land owners 




Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
Seed harvesting at present is carried out for individual projects even though an extensive mapping 
exercise of seed sources for priority species across the country was carried out. This should be 
reconsidered and expanded to provide country-level protection of seed sources.  
Many of the restoration programs in Colombia work through the production of material for individual 
restoration projects, which tend to be small scale. In a country where distances between restoration sites 
are large, this may be the most efficient way to generate the material needed and will also ensure local 
provenance.  
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
Demand for native species is increasing due to government-set targets, both for restoration and 
commercial forestry.  An additional driver for the use of natives comes from the business case via 
certification schemes for export products. There is also a high demand for native species for mitigation 
measures for renewable energy programs. The demand is likely to grow, and there is a need to integrate 
genetic diversity into the production of native species. This could be enforced through stipulations from 
external lending agencies and certification systems.  
At present there is no supply network in the country, and there needs to be consideration of how to 
structure this in order to optimise efficiency. It is likely that a demand-driven commercial network will 
meet the requirements of companies obliged to use natives, while for other projects supply networks are 
likely to remain at a local level. Local material exchange can take place to increase diversity, and national 
or international NGOs could help ensure that material suited for climate change is available to these 
projects, enabe the centralisation of information and its horizontal transfer between projects. 
Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
While there is a government-regulated system for quality control, it is not widely used, partly because 
much material is produced for direct use and thus does not pass through nurseries.  One option is that 
regulation is carried out at the regional level, perhaps by the Regional Autonomous Corporations that 
manage regional incentives for forestry.  However, it may be more useful if it is regulated by the consumer 
–through demand for conservation-friendly crops, REDD+ certification schemes, donor requirements for 
conservation projects, or as obligations for mitigation measures from financial institutions in 
infrastructure projects. Placing the obligation to consider species diversity and provenance through these 
instruments may be more effective than a government-controlled system for direct-use nurseries. 
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
The enabling environment is weak, and there is a need to develop an initiative to direct research towards 
the production of key information and capacity needed to underpin a seed supply system. This is especially 
important as there is an oppotunity to develop new approaches and systems following the establishment 





The state of national seed supply systems 
Selection and innovation 
Peru has recorded 4439 native tree species. Individual research in dry, montane and high montane forest 
led by NGOs and universities has identified those species of most use for restoration, and there is 
substantial research on the use of natives for mine site remediation in the Amazon by the University of 
Florida. Functional traits of tree species are being compiled by ICRAF in the Amazon and Bioversity 
International in tropical dry forest. 
There is a broad classification of ecosystem types but a more detailed zoning has yet to be agreed upon. 
There is genetic characterization for many of the main forestry species, including key species for 
restoration. However, SENASA (Servicio Nacional de Sanidad Agraria) has defined seed sourcing areas 
according to political regional boundaries; material from one region is not permitted to be used in another 
under the current phytosanitary legislation. 
There is a national strategy for forests and climate change elaborated by the Ministry of Agriculture 
(MINAGRI) and the Ministry of Environment (MINAM) with the aim of ensuring increased carbon 
sequestration by increasing forest cover and increasing connectivity to help resilience60. The Instituto 
Geofísico del Peru has predictive maps for expected changes in ecosystem distribution under climate 
change. The National Plan for Recovering Degraded Areas produced by SERFOR will also be an important 
initiative once approved. 
There are more than 100 field trials in the coast, mountains and rainforest that focus on exotics but also 
a handful of natives of commercial importance - Bertholletia excelsa, Amburana cearensis, Calycophyllum 
spruceanum, Dipteryx micrantha, Caesalpinia spinosa and Alnus acuminata. There are trials in the tropical 
dry forest with Prosopis pallida, Capparis scabrida, Tabebuia guayacan, and Bursera graveolens. INIA 
(Instituto Nacional de Innovacion Agraria), IIAP (Instituto de Investigaciones de la Amazonía Peruana) and 
SERFOR (Servicio Forestal y de Fauna Silvestre) manage collections of native fruit tree species.  
Seed harvesting and production 
Seed harvesting is not regulated, and involves rural and indigenous communities, as well as the private 
sector. In Cajamarca AGRO RURAL (Programa de Desarollo Productivo Agrario Rural) coordinates a 
network of seed collectors for montane species who they call upon when they need seed for a rural 
development projects. 
Seed stands have been identified for a few species including Swietenia macrophylla in Tahuamanu-Madre 
de Dios and Purus-Ucayali managed by NGOs. The private nursery BASFOR has stands in Ancash for Alnus 
acuminata (93 trees), Buddleja incana (75 trees) Caesalpinia spinosa (75 trees), Cedrela lilo (87 trees) 
Polylepis racemosa (50 trees) and Prunus serotina (78 trees)61. There is no specific protection of seed 
sources outside of the protected area network although researchers have proposed strategies for this. 
Seed orchards exist for several of the most commercially valuable tree species, run by a variety of NGOs, 
universities and the government. These include clonal seed orchards for Bertholetia excelsa, Hevea 
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brasiliensis, Guazuma crinita, Calycophyllum spruceanum and Bactris gasipaes.  Vegetative material is 
taken from planted stands of Polylepis incana and Polylepis racemosa managed by ADEFOR (Asociacion 
Civil para la Investigacion y Desarrollo Forestal), a group set up in 1979 with support from international 
funding62. 
There is no official inventory of nurseries and while many private nurseries do produce natives, restoration 
projects often set up their own temporary facilities. Commercial species are produced by private 
companies including BASFOR which sells seeds of 14 natives of known provenance, and superior seed 
from 6 natives from seed stands. Another commercial nursery, SEMIFOR, produces seeds of at least 10 
native Amazon tree species.  
Market access, supply and demand 
The Forest Law clearly promotes the use of native species in restoration projects and other laws (such as 
those related to mine closure, or protected area management) also require their use. The compensation 
guidelines for development projects is also likely to insist on the use of native species. However, to date, 
the use of native species has been modest with a low diversity of species used (although there are some 
notable exceptions).  Material of a limited number of species can be supplied by private nurseries who 
also have selected seed for some species, but it appears that demand is often reached through project-
specific temporary nurseries. Most of the seed for plantation forestry is imported from Brasil, Colombia, 
Chile and Costa Rica. For natives it is available nationally for a handful of species including Alnus 
acuminata, Caesalpinia spinosa and Prunus salicifolia in the montane region, Prosopis pallida in the 
tropical dry forest, and for Cedrelina catanaeformis, Amburana cearencis, Dypteryx micrantha, 
Bactris gasipaes, Calycophyllum spruceanum and Guazuma crinita in the Amazon. For the last three 
species improved seed is available in sufficient quantity to meet demand. 
There is some funding for commercially valuable species through government sources such as PNIA 
(Programa Nacional de Investigación Agraria); INNOVATE PERÚ and FINCYT del Consejo Nacional de 
Ciencia, Tecnología e Innovación Científica (CONCYTEC).  
Quality control 
There is a legal framework in place for all plant seeds (Ley General de Semillas), to which the Reglamento 
de Semillas Forestales, covering registry of seed collectors, management of seed stands, seed collection 
strategy and seed production as well as seed quality63.is subsidiary. The Reglamento is currently under 
review by COSEFOR (Comité de Semillas Forestales), a committee composed of the main institutions 
involved in forestry; the revised version will also include specific regulations for species or groups of 
species, as this is a precondition for certification. The law will be upheld by regional seed committees.  
Forest nurseries are obliged to register with SERFOR, but this is not enforced. However, commercial 
plantations must register with SERFOR and state where their planting material came from in order to be 
able to sell their timber. SENASA is responsible for controlling nursery phytosanitary conditions, although 
to date the focus is on agricultural nurseries. 
Gap analysis 
The following section discusses the main gaps in the seed supply system as identified by the indicators 
and suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding 






denotes the topic the indicator corresponds to, linking directly to the colour of the title in the text below. 
The rationale behind the scoring for the indicators is given in Annex 2. 
The national seed supply system conforms most closely to the ‘independent’ model of self-sufficient 
projects run by different organisations. 
 
Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Research on restoration in Peru is carried out by universities and NGOs but it is highly fragmented and 
needs consolidation in order to determine the most important information gaps. One gap already 
established is the need to designate seed transfer zones based on ecogeographical characteristics. Once 
this has been carried out, it will be important to target those groups carrying out restoration in order to 




There is also a need to engage with the national strategy for forests and climate change via the inter-
institutional committee to ensure integration of genetic diversity into the discussions on resilience. 
Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
Except for a few cases, the seed supply system is mostly unregulated and most restoration projects are 
small scale and produce their own material. There is a need to identify the seed sources, especially in 
ecosystems that are experiencing a rapid rate of deforestation and degradation in order to ensure the 
genetic diversity is not lost in the short term. The most effective way of protecting these sites is probably 
through a business or supply chain model as this would provide incentives for their protection. 
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
Increased demand for natives is likely to be achieved through external mechanisms such as requirements 
from lending agencies, and via the business case related to climate-related funding. Given the current 
model, it is likely that scaling up of restoration activities will occur through an increased number of small-
scale projects with direct use of their own material. The model of cooperatives works well for crops such 
as cacao and could also be used for the local exchange of planting material, allowing individuals to plant 
a greater variety of species with a higher genetic diversity, with oversight either by government authorities 
or NGOs. It will be useful to quantify the supply and demand for seed for restoration to determine whether 
this approach would be sufficient to meet the pledge under Initiative 20x20, or whether commercial 
networks will also be necessary. 
Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
Specific regulations for quality control for forest seeds are still being developed by an inter-institutional 
committee, providing an opportunity for dicussions to promote the importance of including seed sourcing 
and genetic considerations within the framework. 
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
The enabling environment is weak. There is a need to prioritise this topic at the highest level in order to 





The state of national seed supply systems 
Selection and innovation 
Chile has recorded 156 native tree species. and there is a wealth of ecological information available for 
many of these species. In particular, commercially important timber species have been well studied, as 
have species important for honey production, adaptive capacity and tolerance to shade and drought. In 
addition, 30 desert species have been identified as useful for restoration by INFOR (Instituto Forestal) in 
collaboration with local communites64. The Red Chilena de Restauracion Ecologica was founded in 2014 
and there is an active research community in restoration65. CONAF (Cooperacion Nacional Forestal) 
established a Programa Nacional de Restauracion Ecologica which is in the process of being 
institutionalised. One of its aims is to generate nuclei of restoration areas across the country that can also 
act as foci for research and awareness raising. Agreements have already been made between CONAF, 
INFOR and INIA (Instituto de Investigaciones Agrarias) to this end.  
A methodology has been developed to define ecoregions for biodiversity66 and it has been applied as a 
pilot in the Araucania region. A map for seed sourcing zones has been developed by INFOR for five native 
species in the south (4 Nothofagus species and Drimys winteri)67.  Additionally, a restoration project in the 
central semi-arid ecosystem led by the Pontifica Universidad Catolica de Chile selects seeds from mother 
trees growing in areas of the native range that experience severe and regular droughts. 
INFOR has a research program to monitor the impact of climate change on forest trials of different 
provenances. There is also a strategy for germplasm collection to enable the survival of forest species over 
more than 20 generations, and 15 species likely to be at risk from climate change have been identified. 
Detailed studies have been carried out on the impact of climate change on Nothofagus alpina and N. 
obliqua, as well as the distribution of southern beech forest68. There is also a plan for adaptation to climate 
change for the forestry and agriculture sectors, but this has yet to be approved69. 
INFOR has more than 30 years of experience with trials on 206 species (mostly exotic but a few native 
conifers and broadleaved trees) that extend across the country70. This includes 350 trials with Nothofagus 
and several with Laurelia (although this is in comparison to >1200 trials for Pinus and Eucalyptus). In 
collaboration with universities and forestry companies there is an active program for Nothofagus alpina 
with 4 provenance trials representing 125 families from 7 regions. The private company, Arauco, has 
carried out trials with different species including Aristotelia chilensis (maqui) and the endemic and 
endangered Gomortega keule. 
Eight conifer and 85 broadleaved species have been characterized using genetic markers. This includes 10 
Nothofagus species from Chile and Argentina. A detailed methodology has been developed for the 
collection of germplasm for future genetic diversity studies. 











Seed harvesting and production 
Seed harvesting of native species is not regulated and the origin of most seed available in nurseries is 
unknown. A network of seed production areas was established by INFOR, CONAF and Universidad Austral 
de Chile, but has not been updated since 200071. However, there is increasing awareness that this must 
be addressed. 
CONAF has a program for the protection and recovery of all threatened forest species, as not all of the 
populations of tree species fall within the protected area network which was for the conservation of 
distinct ecosystems. CONAF is the administrative authority in Chile for CITES while INFOR is the scientific 
authority72. There is also some ex situ conservation through a network of 542ha of conservation orchards 
that include 12 native species. There is a national plan for the conservation of forest genetic resources, 
but this has yet to be made law73.  
As a result of years of working with Eucalyptus and Pinus, the forestry sector has a high level of 
understanding about the importance of using improved varieties even if few species are being promoted.  
The Cooperativa de Mejoramiento Genetico works with a network of medium and large enterprises to 
develop selected material of mainly exotic and a few native species, to optimize site-based productivity 
levels. CONAF has one success story with Nothofagus alpina for which first and second generation clonal 
orchards have been established. Additionally, CONAF in close collaboration with INFOR developed seed 
orchards for Laureliopsis semprevirens, Nothofagus obliqua, N. dombeyi, N. pumilio. They are planning to 
include Persea linque in these trials and in 2017 initiated a joint project for the ex situ conservation of 
Araucaria araucana through assisted migration, with the support of SIMEF (Sistema Integrado de 
Monitoreo de Ecosistemas Forestales) and GEF. Many of the trials are located on private lands of 
APROBOSQUE. 
A very few species are regularly used and most native plant production is from small nurseries, owned by 
societies, small and medium landowners, local and national government, private enterprises and 
academic institutions. There are two seed banks that store and distribute seed of species with high 
demand, or commercial interest and of conservation concern. These are part of the network of germplasm 
banks. Of the 161 registered nurseries producing native species in 2017, 10 had material available from 
known seed sources of 31 species. A total of 185 native species were available (including trees, grasses 
and perennials). Some nurseries had more than 40 species in stock74.  
Market access, supply and demand 
Chile has 3,044 million hectares of planted forests (representing 17.2% of the total forest cover) and it is 
estimated that 270 million exotic seedlings are produced annually for this. To date only 0.5% of plantations 
use natives for which 2-3 million native forest plants are produced every year75.  Demand for natives 
comes from research institutes, protected areas in need of reforestation after fire, and restoration 
activities carried out by large timber and mining companies as compensation obligations for land use 
change. 
                                                          








While the old forest law promoted exotic plantations, the new law includes incentives of up to 50% for 
plantations using native species76. There is also a Fondo de Investigacion del Bosque Nativo with the aim 
of financing scientific research, training and monitoring related to native forest. There is an advisory board 
composed of the main institutions involved in forest management and a roundtable on native forests 
which promotes the need to increase the competitiveness of native species in the forestry sector. 
The registered nurseries had a total of over 12 million plants available in 2017. Many of the nurseries 
produce for their own use and donation as well as for sale. However, one of the major factors restricting 
the use of natives is a lack of availability of selected and improved material. At present, improved seed is 
only commercially available for Nothofagus alpina and is obtained from CONAF´s orchard at Huiilemu. 
Quality control 
Most seed used in forest nurseries is collected from the wild; only big nurseries can guarantee origin and 
quality of the seed as it tends to come from established seed orchards. While SAG (Servicio Agricola y 
Ganadero) controls the quality of seed for export, regulations to control quality of material for use in-
country do not exist or are voluntary as in the case of Nothofagus alpina and some exotics. INFOR 
produced a regulatory framework for the certification of forest seed in 2012 but it is yet to be approved77. 
SAG and CONAF are both responsible for forest nursery certification. Universities, CONAF and INFOR have 
many training programs, events and materials about the use of tree genetic resources, including the need 
to consider resilience to climate change, and a regular bulletin; Chile Forestal. 
Gap analysis 
The following section discusses the main gaps in the seed supply system as identified by the indicators 
and suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding 
denotes the topic the indicator corresponds to, linking directly to the colour of the title in the text below. 
The rationale behind the scoring for the indicators is given in Annex 2. 
The the seed supply system for both native and exotic species in Chile follows an ‘independent model’, 
with most projects producing their own material for their own project needs.   







Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Chile has a highly developed research agenda for restoration led by universities, NGOs and government 
research organisations, but there is a need to develop mechanisms of information sharing for diffusion of 
this knowledge to the diverse stakeholders to ensure species and genetic diversity and seed sourcing are 
considered in restoration initiatives. The link between the private sector and academia is a particularly 
important one, but communication will need to include the range of stakeholders and could be achieved 
through the new network of restoration being set up by CONAF across the country. This process will also 
be helped through the implementation of the plan for adaptation to climate change for the forestry sector 
which is awaiting approval. 
Seed harvesting & production: Planting material is collected from a wide diversity of native species and 




The network of seed production areas proposed in 2000 needs to be updated and implemented, through 
approval of the national plan for the conservation of forest genetic resources. It is likely that seed source 
protection will be a mix of the project and supply-chain model building on the success stories of the 
country’s forestry sector.  
Market access, supply & demand: There is demand for appropriate planting material from a wide diversity 
of native species that is available in the required quantity and location. 
The forestry sector in Chile is run by private companies, responable for large-scale forestry from seed to 
timber. This successful model’s extension to restoration of native forest for ecosystem services may help 
in scaling up activities, involving researchers to provide knowledge on suitable species and seed sources.  
Demand at present for natives is very low and there is a need to develop stronger markets for 
commercially valuable native species. This could be achieved through incentives aimed at the private 
sector. There is an increasing awareness of the advantages of natives for ecosystem service provision 
following widespread forest fires and project implementation could be strengthened through government 
regulations and the business case model. The use of government-run seed banks can help provide material 
with appropriate provenance, including genotypes suited for future conditions. However, it is likely that 
much of the supply will be met through local material exchange managed by commercial forestry 
networks. 
Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
At present quality control regulation is voluntary as the government-regulated framework for certification 
of native forest seed still to be approved. This provides an opportunity to ensure seed provenance and 
genetic diversity are included and then advance its approval in order that seed used internally is regulated. 
However, given the dominant role of the private sector in forestry, there is also the option of relying on a 
consumer-driven system which may be more acceptable to the main stakeholders.  
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
Many of the key regulatory documents for supporting a seed supply system for Chile have already been 
produced but are awaiting approval and implementation. There is an opportunity to revise these 
documents to be sure that they include the key aspects of climate-smart restoration, to ensure that it 
maintains and even enhances the genetic composition of native forests. There is also a need to include 
the private sector into all discussions on restoration as their support and involvement will be essential in 






The state of national seed supply systems 
Selection and innovation 
Argentina has recorded 719 native tree species. Since 2005 there has been in increasing amount of 
research on restoration and in 2012 a restoration network for Argentina was established that comprises 
7 nodes across the country representing priority ecosystems, each run by a different group of stakeholders 
(universities, NGOs, private companies, government)78. In addition, INTA (Instituto Nacional de Tecnologia 
Agropequaria) has a program for the revegetation of arid areas including germination trials and mass 
production of 35 species. There are many examples of post-fire restoration with natives as well as over 
100 forestry research projects that include native species, restoration and biodiversity in plantations.  
There has also been extensive work to develop germination protocols for native species.  CONICET 
(Consejo Nacional de Investigaciones Cientificas y Tecnicas) provides long-term funding for research into 
forestry and related issues. 
Since its creation INTA has been promoting improved seed for exotic species. In 1993 a research program 
was created within this institution to improve the quality of genetic material for native forest species with 
high commercial value which has recveived support through more than 20 national and international 
projects. The program includes 16 native tree species from the genera Nothofagus, Prosopis, Cedrela, 
Cordia and Araucaria. These have been well studied and there is some research on a handful of other tree 
species. This program continues today79. 
The country has clear ecogeographical zoning at the ecosystem level. Provenance regions for seed 
sourcing zones have been established for Austrocedrus chilensis, and are being defined for 4 species of 
Nothofagus.  Genetic characterisation is available for Araucaria augustifolia (CR), Austrocedrus chilensis, 
four Prosopis species, 6 Nothofagus species, 3 Cedrela species, Cordia trichotoma and Bulnesia 
sarmientoi80. 
The Unidad para el Cambio Rural is the executing agency for many sustainable forestry projects and is also 
the national authority for climate change, including the Green Climate Fund. In 2017 AFoA (Associacion 
Forestal Argentina) and INTA signed an agreement to work together to improve forest production under 
climate change. This includes developing improved varieties for climate change adaptation as well as the 
need to consider the trade-off between diversity and trait selection with respect to climate change, pest 
and disease resilience.  
While plantation forestry is dominated by exotics, provenance and progeny trials have been established 
by the different projects developed since 1993 in the context of INTA’s native species program. This is 
most advanced for two Nothfagus species in Patagonia and two Prosopis species in the Chaco. INTA and 
AfoA produce bulletins and literature for the general public about forest genetic resources and advances 
in the field. 
                                                          







Seed harvesting and production 
There is little information about the distribution of seed sources for native species. Seed sources that do 
not fall into the protected area network do not receive any additional protection. However, there is a GEF-
FMAM project that aims to conserve 10 priority native tree species in productive landscapes. 
INTA coordinates the national Genebank Network (RBG). Each bank is responsible for a set of species, and 
there is a duplicate collection where everything is held. The network includes two banks for native species: 
seeds of Cedrela species in Jujuy and of native forest species in the Chaco. There are also seed banks run 
by universities and institutes that interact with the RBG. This includes, the national Prosopis genebank of 
the National University of Cordoba which was created in 1985 and is one of the oldest for tree species. 
Improved seed is registered and controlled by INASE (Instituto Nacional de Semillas) for several 
Nothofagus, Prosopis and Cedrela species as well as Araucaria angustifolia. 
A list of native plant nurseries is available on the Red Naturaleza website81 and they appear to exist in all 
provinces, especially in those with established forestry. Nurseries are owned by many different 
stakeholders, public, private and NGOs, and include some large government-run nurseries in Chubut (40 
native species for arid zones with capacity to produce 50,000 seedlings per year), Cordoba (more than 55 
native tree species), NOA (more than 10 native tree species), and a new nursery being established in 
Misiones to produce 500,000 certified native tree seedlings as part of a program on sustainable and 
competitive forestry. Improved seed is produced for several Nothofagus species. 
Market access, supply and demand 
The law Presupuestos Minimos de Proteccion Ambiental de los Bosques Nativos82 has resulted in an 
increased demand for native tree species. This law includes the provision of incentives for enrichment 
planting, restoring and protecting native forest, by provision of non-reimbursable funds to small and 
medium landowners according to an approved management plan. The funding is provided annually with 
no time limit and comes from a tax on the export of timber and agricultural produce. The funds are only 
available to regions that have carried out a native forest mapping exercise. In addition, stakeholders 
receive an additional 10% in economic support for using improved material. The GEF/World Bank program 
for forestry production and conservation for Mesopotamia, Delta de Rio Parana, NOA, Patagonia and 
Chaquena also provides funds to help small and medium producers in sustainable forest management 
including the use of natives, improvement of nurseries and development of non-forest products. 
At least 26 native tree species are available at a commercial scale, and several of the government nurseries 
produce 50,000-500,000 plants annually. The availability of improved seeds of some native species has 
resulted in an increased demand. INTA actively promotes endangered species for restoration, including 
nine tree species. 
Quality control 
INASE is responsible for the national legislation on seeds and manages a seed register, including improved 
varieties, seed certification and seed sources. Anyone who wishes to commercialize seeds or produce 
plants must register in the Registro Nacional del Comercio y Fiscalisacion de semillas (RNCyFS). Over 500 
entities are registered, although most are related to exotic species83. SENASA (Servicio Nacional de 
Sanidad y Calidad Agroalimentaria) is responsible for registration and certification of nurseries for 







phytosanitary reasons. There is also a voluntary certification system for selected and improved seed of 
five Prosopis species (P. alba, P. chilensis, P. hassleri, P. nigra and P. flexuosa) can be certified at present. 
This is a very strict certification system, and seed that passes the requirements can be sold in a container 
sealed with an official hologram.  Both CIEFAP (Centro de Investigacion y extension forestal Andino 
Patagonico) and INASE can officially analyse seed samples. 
INTA works closely with scientists in the production of training materials on all aspects of forestry and 
sustainable land use. A new training centre is being established in Misiones through which regional 
governments can apply for funding to provide technical assistance and monitor projects. However, to date 
the divulgation of materials has been more efficient in the central region of the country. 
Gap analysis 
The following section discusses the main gaps in the seed supply system as identified by the indicators 
and suggests priorities for action. The indicator scores are provided in the bar chart. The colour-coding 
denotes the topic the indicator corresponds to, linking directly to the colour of the title in the text below.  






The national seed supply system in Argentina follows a ‘state-run’ model although demand for material is 
incentives-led.  
Selection and Innovation: Restoration action is underpinned by research to ensure that the most 
appropriate diversity of native planting material is used now and in the future. 
Argentina has a highly developed research agenda for restoration action with involvement of universities, 
government research institutions, NGOs and the private sector, but there is a need for diffusion of 
information about the importance of considering species and genetic diversity and seed sourcing in 
restoration initiatives. This will require a communication strategy for different audiences – ranging from 
decision makers to practitioners, as well as land owners. Community groups need special consideration, 
both for their knowledge of native species, and to share new concepts with them. The restoration hubs 
set up across the country could be very useful platforms for this, and it is especially important to engage 
stakeholders in more remote regions. 
There is also a need to engage in the current discussions on climate change and forestry and ensure that 
genetic diversity is included in there for both production forestry and restoration Establishing seed 
transfer zones for the whole country could be an important part of this discussion, using the work already 
developed for a few priority species. 
Seed harvesting & production: Planting material is collected from a wide diversity of native species and 
produced sustainably and in a sufficient quantity to underpin restoration. 
Seed sources for restoration have not been systematically mapped. This could be carried out through the 
restoration network that has focal points in each of the priority ecosystems. Their protection could be 
incorporated into the incentives mechanism for restoration, so that small holders are paid looking fther 
the seed sources. 
Material production at the moment is dominated by the official government nurseries but there are also 
nurseries owned by varied stakeholders. In addition, there is a network of seed banks. Tighter networking 
between the seed banks and nurseries at the state and regional level may facilitate the production of 
material of known provenance and of guaranteed quality. 
Market access, supply & demand: There is demand for appropriate planting material from a wide 
diversity of native species that is available in the required quantity and location. 
Demand for native species has increased dramatically following a new government incentives system and 
it is important that genetic and species considerations are taken into account in supplying this demand. 
This could be added as a requirement in the management plans that must be presented as part of the 
application procedure for funding. Provision of extra incentives for restoration using high species diversity 
or species for ecosystem service provision could also be considered. 
Strengthening the government network of regional seed storage and nursery production will be needed 
to meet increased demand, especially for threatened species. The network’s reach could also be increased 
through incentives for local nurseries using material sourced from seed banks, locally and including 




Quality control: There is an effective and efficient way that the material used for restoration planting 
meets required quality standards. 
The government-regulated quality control includes most of the key aspects identified, but it needs 
strengthening to ensure provenance information remains with the seed from harvest to planting.  
Enabling environment: Production, supply and use of appropriate planting material for restoration are 
supported by sufficient human capital, financial mechanisms and an appropriate legal framework. 
The enabling environment for seed systems is strong, although there is a need to help support restoration 
for ecosystem service provision, and not just production forestry. There is also a need for increased 
training for people implementing restoration projects, an aspect integrated into the design of the 
incentives program that needs implementing at a regional level. It is suggested that the restoration 
network is involved in the design and provision of this training to ensure that the key factors relating to 
genetic diversity are included.  
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Comparing national seed supply systems for restoration 
Structure of the seed supply system 
While the countries’ seed supply systems for restoration do not fall squarely into the four frameworks 
described in this report, it is interesting to note the closest fit. For Mexico and Argentina, the seed supply 
systems are largely state-run, Guatemala’s seed supply system is incentives-driven and in the remaining 
countries (Costa Rica, Colombia, Peru and Chile) the system follows an independent model, where 
restoration action is carried out by actors who are self-sufficient. These four countries have incipient seed-
supply systems for restoration and thus the structure may not be an optimal one. Both Costa Rica and 
Chile have an effective system for commercial forestry focused on exotic species. If similar strategies were 
applied to the seed supply system for restoration, we might expect that Costa Rica would follow a ‘market-
driven’ model while Chile would still follow the ‘independent’ model, with private companies managing 
forestry from seed to timber but with some government oversight. In contrast, neither Peru nor Colombia 
have a well developed commercial forestry model but both countries have a history of many small-scale 
restoration projects run by diverse stakeholders. Thus it may be that for them the most effective strategy 
will also be to follow the ‘independent’ model for which they will need to develop systems for quality 
control and oversight.  
Table 3 summerises the scenarios being used for the different stages of the seed supply system. While 
useful, this does not indicate the readiness of each stage to be able to meet the requirements of a fit for 
purpose seed system. For this we can look at the scores from the fifteen indicators, presented in Figure 
3a, and grouped into macroindicators presented in Figure 3b.  


























































































































Table 3: A summary of the different scenarios being used at each stage of the seed system by each 






Figure 3a: Indicator scores by country. The ring of boxes of text is composed of the titles for each indicator, presented in the 































































Different sources of information are used to 
identify native species useful for restoration in a 
variety of ecosystems 
Species diversity defined 
for restoration 
7 5 5 3 2 7 3 
Research into the effect of climate change on 
native species across different ecosystems is used 





8 3 3 3 3 3 2 
Results from a network of provenance trials across 
the country is used to identify suitable seed 
sources for restoration 
Provenance trials used 
for seed sourcing 
8 2 6 3 4 6 6 
Research into the genetic characterisation of 
species and eco-geographical zones is used to 
define seed transfer zones 
Genetic data defines 
seed transfer zones 
9 2 1 3 4 4 7 
Improved material is being developed for those 
priority species used in production restoration  
Improved material under 
development  
7 3 3 3 3 3 3 
Suitable information is readily available to inform 
stakeholders in their restoration choices 
Information available to 
stakeholders 





















Seed sources that cover the geographical range of 
the priority native species have been identified 
and are protected effectively 
Seed sources protected 7 4 3 5 3 3 4 
Improved material is available for those priority 
species used in production restoration 
Improved material 
available 
2 3 5 3 3 2 3 
Nurseries are able to produce the priority species 
adapted to each ecosystem 
Priority species available 
in nurseries  























There is demand for priority native species of 
suitable provenance for restoration across 
targeted ecosystems 
Demand for priority 
species with suitable 
origin  
7 7 5 2 2 3 3 
There is a network of suppliers able to meet the 
demand for priority native species of suitable 
provenance across targeted ecosystems 
Supply of natives meets 
demand 











There is a certification system for seed quality for 
restoration planting 
Certification system for 
planting material 













t The seed system is underpinned by appropriate 
legislation and regulations  
Appropriate legislation in 
place 
8 5 3 3 1 1 3 
There is appropriate capacity building in order to 
support a seed system 
Sufficient capacity 
available 
6 4 8 3 0 4 4 
There is sufficient financial support for key 
research needed for seed systems 
Adequate funding 
available 




Figure 3b The scores by country for the five macro indicators. The ring of boxes of text is composed of the titles for 
each indicator, presented in the same position as the bars of data in the radial diagrams for each country. The 
scores are given in the table below. 













































Restoration action is underpinned by research to 
ensure that the most appropriate diversity of native 
planting material is used now and in the future 





Planting material from a wide diversity of native 
species is collected and produced sustainably and in 
a sufficient quantity to underpin restoration 





There is demand for appropriate planting material 
from a wide diversity of native species, that is 
available in the required quantity and location 
6 6 4 3 2 3 3 
Quality 
control 
There is an effective and efficient way that the 
material used for restoration planting meets 
required quality standards 
10 7 10 4 1 1 7 
Enabling 
environment 
Production, supply and use of appropriate planting 
material for restoration is supported by sufficient 
human capital, financial mechanisms and an 
appropriate legal framework 






Comparing the approaches of different countries to the five components of a seed supply system can be 
informative in illustrating opportunities for horizontal knowledge transfer within the region. This is 
carried out in the following section.  
Selection and innovation 
Table 4 gives a summary of the number of native tree species in different stages of selection and 
innovation for each country, compared to the country’s overall native tree diversity (from 
www.bcgi.org/global_tree_search.php). This indicates the very different diversity available to each 
country, as well as its current incorporation into commercial forestry 
Number of native tree species  Mexico Guatemala Costa Rica  Colombia Peru Chile Argentina 
# in the country 3364 1812 2606 5776 4439 156 719 
# in progeny or provenance trials <58 5 34 8 10 >6 16 
# in breeding trials 10 3 8 4 13 6 4 
# with improved varieties 0 1 1 1 3 1 3 
 
However, as the table also indicates, very few native species are being developed or used in commercial 
forestry. In contrast, there is often a wealth of information on other tree species that could be useful for 
increasing the diversity of species used in restoration programs. However, this information is often 
dispersed among stakeholders, found in technical and academic documents, and sometimes even 
neglected following the termination of a project. There is a need to ensure that this wealth of information 
is not lost, but is used to define lists of priority species for restoration, and distilled into user-friendly 
formats to encourage their use in restoration. There have been some advances in this, including 
consolidation of baseline information to produce tree propagation manuals for regions and countries, as 
well as identification of those species most useful for restoration (for instance in Mexico at a national 
level, and Colombia at a project level). Additionally, both Argentina and Chile have set up nuclei for 
restoration in each of the main ecosystems. These will act as foci for restoration action, collaborative 
research and awareness raising and should help coordinate information generation among diverse 
stakeholders and ensure all ecosystems are studied equally.  
 
It is well understood that climate change will alter significantly the distribution of different forest 
ecosystems and that there is a need to increase connectivity of forest cover to enable adaptation and 
mitigation to climate change. There is an incipient but increasingly growing realization that if the forested 
areas are going to survive in the long term and under new climatic conditions, there is a need to take into 
account their genetic composition. Mexico has developed guidelines for restoration that include 
consideration of the genetic diversity with respect to adaptation to climate change, and Chile has an 
ambitious research program to monitor the effect of climate change on different genotypes.  
 
Field trials can be very useful in identifying those genetypes likely to be useful in the future. The number 
of field trials in the countries varies from almost none (in Guatemala where trials were outsourced to the 




(Mexico and Chile). Several of the countries studied had extensive trials in the past that have since been 
abandoned (Costa Rica, Colombia, Peru), while Argentina has recently begun to set up trials for natives 
for the first time. Howver, trials all concentrate on commercially valuable native species for breeding 
purposes, and only Mexico has more than 50 native species represented. There are several cases of 
collaboration among private companies, government and universities in the setting up and monitoring of 
trials for new species. A successful example of this is in Colombia where the main private forestry 
companies work together with the government on trials for a handful of potentially important species. A 
similar example exists in Chile with Nothofagus alpina; in Costa Rica the most important trials for tropical 
dry forest native species are run by an NGO; in Argentina they are run purely by the government and in 
Guatemala the trials are run by a University in the USA. 
Most countries have some genetic characterization for many of the commercially valuable tree species, 
which, along with data from trials and ecosystem maps can be used to define seed transfer zones. Mexico, 
Argentina and Chile have methodologies for defining seed transfer zones and have carried out pilots for a 
handful of species to define these zones. However, there is still much work to be done on this topic, and 
there has been very little outreach to the general public of the importance of using appropriate seed. To 
date only Mexico has incorporated the concept of ecogeographical seed transfer zones into legislation.  
Only a handful of native tree species are subject to breeding programs, with many programs still in the 
research phase. There are some notable exceptions, mostly in the private sector, but also through inter-
institutional collaborations in Peru and Chile and a government-led project in Mexico trialing clonal 
orchards on community lands. Breeding programs for native pines from Guatemala have been carried out 
in the USA and only recently is material being returned to the country for further trials. 
Seed harvesting and production  
Table 5 summarizes information on the number of seed sources, seed banks and nurseries for native forest 
tree species registered in each country. As many nurseries produce natives and exotic species, the number 
of registered nurseries and suppliers includes all registered entities. 
Number for native tree species Mexico Guatemala Costa Rica  Colombia Peru Chile Argentina 
# registered seed sources 210 219 n/a n/a n/a n/a n/a 
# seed banks  37 1 1 0 0 2 >3 
# registered nurseries & suppliers1 341 555 37 82 n/a 223 500 
1 For native and exotic species 
While several countries have identified priority areas as sources of tree seed, the conservation of tree 
genetic resources usually relies on their overlap with the protected areas network and private reserves. 
Exceptions to this include Guatemala which has a government incentives program for people who wish to 
register their land as a seed source. This guarantees its protection, although the network may not be 
representative as the system is driven by the land owner’s interest. Mexico has a mechanism to ensure 
conservation of individuals and populations of flora and fauna outside of protected areas (Conservation 
Management Units) and Chile has a program for active conservation of threatened valuable tree species 
which includes seed sources. Private forestry businesses, seed supplies and nurseries may also have their 
own seed sources which they protect and harvest from. Given the challenges of protected area 




government may not be feasible. Providing incentives to landowners for looking after important 
populations of natives may be a more practical option. 
Mexico has a government-run program to ensure that each state has production units of the main native 
tree species, and there is also a program to increase this network for the massive production of forest 
genetic resources. Other countries have a fragmented approach with different stakeholders running seed 
orchards for different priority species either individually or in collaboration  
It is hard to determine the distribution, abundance or capacity of nurseries in each country as many are 
temporary and the number of registered nurseries may accurately reflect the total number. For example, 
in 2017 Chile had 161 registered nurseries producing natives, while Colombia and Peru have no official 
register, but websites of individual nurseries indicate that there are large-scale commercial nurseries 
producing many native species as well as plenty of restoration projects using natives. In Argentina there 
is a network of large government-run nurseries with at least one central nursery in each region or province 
that are able to produce a significant quantity of plants (up to 1 million per year) for restoration projects. 
The only analysis of the distribution of nurseries comes from Mexico, where every funding round of the 
incentives program for restoration covers different priority regions, which increases local demand for 
material. In 2014 61% of projects were within 100km of a registered nursery.  
The number of species produced by individual nurseries is very variable. For instance, in Chile most 
nurseries produced less than 10 native species, with some exceptional cases producing over 40 and in the 
region there are even nurseries that hold more than 70 native tree species. What is consistent is that 
nurseries in all countries are run by the whole spectrum of stakeholders, from indigenous communities 
and women’s groups to private business, government and even the military. 
Many countries also have seedbanks that play an important role as stores and distributors of native seed. 
Mexico has a decentralized network of 37 seed banks for medium term storage; Guatemala and Costa 
Rica have a single centralized bank, the former run by the government, the latter privately run. The only 
seedbank in Peru is run by a private company. In Chile there are two seed banks, and in the government-
run network in Argentina each seed bank focuses on different genera, with a single duplicate, and also 
includes those seed banks run by institutes and universities. The seedbanks can be commercial (as in Costa 
Rica which sell seed nationally and exports improved seed across the region), or used primarily for 
government restoration projects (as in Argentina). Stakeholders receiving incentives for restoration 
projects in Guatemala are obliged to use seed from the seedbank, while seed from the Argentinian seed 
banks are used in government nurseries and are also available for private restoration projects on request. 
While seed banks can act as a useful intermediary for controlling seed quality and also registering origin 
and type of seed, the only seedbank that provides explicit information on the exact origin of their seed is 
the privately run seedbank in Peru. 
The identification of superior trees has only been carried out for commercially valuable native species in 
a systematic way in Mexico through a comprehensive government program of evaluation and registration 
of superior trees and the creation of orchards for priority forest species. In other countries this is carried 
out for individual commercially valuable species, most commonly by the private sector or landowners for 
their own use.  
From the above information it can be seen that countries have very different strategies for the collection 




messages stand out, first limited protection of seed sources, and second the paucity of species diversity 
being produced, with almost no consideration of the provenance. Mexico is perhaps the exception to 
these trends and their centralized approach to develop a regional species rich supply of selected planting 
material may be a useful model for other countries to investigate. 
Market access, supply and demand 
Table 6 indicates the presence of incentives programs for commercial forestry and restoration using native 
tree species.  
 Mexico Guatemala Costa Rica  Colombia Peru Chile Argentina 
Incentives for commercially valuable 
native species 
yes yes  yes yes yes yes 
Incentives for native tree species for 
restoration 
yes yes yes yes   yes 
 
There is little quantitative data available on the demand for native tree species in forestry, but as 
evidenced by government programs to promote their use it appears low. Notable exceptions are 
Guatemala and Mexico where commercial forestry depends heavily on native tree species. 
Almost all of the countries have some sort of incentives mechanism in place to promote the use of native 
species in production forestry even through very few native species are considered to be of commercial 
value. For example, the incentives mechanism for new plantations in Colombia requires that species are 
chosen from a list of less than 10 species, while Guatemala insists that funded projects use seed from 
registered seed sources and 75% of the projects planted just two native species of Pinus. Even for those 
species that are valued in production forestry there is often little selected or improved material available 
at a commercial scale, or the species is threatened and even wild material is hard to get hold of. While for 
exotics, the demand for improved seed is often met through importation, to date improved native seed 
is produced and used at a national level, much of it managed by companies for their own use. 
Incentives mechanisms for the use of native species in restoration may include a wider species diversity. 
For example, the promotion of native species in the payment for ecosystem services incentives 
mechanism in Costa Rica specifies that species must be selected from a list of 19 while in other countries, 
the incentives mechanisms do not specify which species to use. However, it is important that the 
mechanisms include requirements for the use of appropriate seed sourcing and genetic composition to 
ensure the projects are successful.  Another issue is to ensure that incentives are long-term. The program 
in Argentina is an interesting example. It has a broad scope and supports forest conservation, restoration 
and plantation activities against an approved management plan. Funding comes from agricultural export 
taxes, and thus the incentives can be provided indefinitely. This program has already led to a surge in 
demand for native species. 
Incentives have been shown to be very effective mechanisms for stimulating behavioral change, and given 
that there are increased funding opportunities available for restoration there is the potential to use the 
incentives to promote higher diversity plantings with regulated material over the long term. It should be 
noted that value chains for restoration are very different from those for commercial forestry where the 




Although integrated supply networks for commercial species exist, for native tree species there are fewer 
examples. In all countries, small-scale restoration projects meet their demand for native species through 
their own on-site forest nurseries. This is a similar model to that of the private forestry sector companies 
in Chile which also tend to be self-sufficient. While scaling up this approach may be the most effective 
way of meeting restoration goals for some countries, another approach is the development of a network 
of government nurseries and seed banks. This is seen at the regional level in Argentina, and at the state 
level in Mexico. Another alternative is that the private sector take on the role of mass production and 
distribution of material, as seen in examples in Guatemala and Colombia, while in Costa Rica seed storage 
is centralized in a single facility for stakeholders to use in their own projects.  
Quality control  
Table 7 indicates the certification systems in place for different stages of the seed supply system, from 
seed sourcing to nursery production. The two most complete certification systems are from Mexico and 
Costa Rica, although the latter is at present only used for commercially valuable exotic timber species, it 
can be applied to native species.  
Many countries have a government registration system in place for seed collection, that requires 
information about the locality, the type of material and permission for collection. In Costa Rica seed for 
commercially valuable tree species from selected material is certified through active checking at the seed 
source before and during seed harvesting.  
Registration system for Mexico Guatemala Costa Rica  Colombia Peru Chile Argentina 
Seed sources Yes Yes Yes    Yes 
Seed collection Yes  Yes Yes Yes  Yes 
Suppliers  Yes Yes Yes   Yes 
Forest nurseries Yes Yes Yes Yes Yes Yes Yes 
Certification for improved varieties  Yes  Yes Yes   Yes 
Control of seed origin based on seed 
transfer zones 
Yes       
 
Tree seed is often checked for purity and germination ability. In Colombia this is against purity and 
germination thresholds set for different species, although for some countries quality checks are only 
enforced for seed for export. For improved seed, checking can be much more stringent: in Argentina 
improved seed that meets certain standards can be sold in containers sealed with a hologram. In other 
countries improved seed is only available from one or a few accredited suppliers or the government, often 
through a seed bank. Private forestry companies in Colombia work together through a cooperative to 
ensure quality and increase the supply of improved material in collaboration with the government.  
All countries have regulations for registry of tree nurseries, although some are voluntary, they are not all 
enforced and only some of the registration processes require a site inspection for phytosanitary aspects. 
One of the largest private nurseries in Guatemala uses a third party to check standards, and provide 
technical advice. Even though many countries have some systems in place for quality control of material, 




control over origin or genetic quality of the material available. To date there are only a few cases where 
seed can be traced to its origin; this is most common for commercial nurseries planting improved or 
selected material, and de-facto occurs in project-specific nurseries who source material locally. Seed 
traceability will help in enforcing the seed transfer zones, and thus ensuring that material used is suited 
to current as well as future conditions.  
In addition to applying systems already in place for commercially valuable species, another driving force 
for better quality control could come from a consumer-driven approach such as certification systems for 
REDD+, biodiversity-friendly commodities, or compensation restoration for development projects with 






Strengthening national seed supply systems for restoration  
 
As presented in the country analyses, many of the aspects needed for a fit-for-purpose seed supply system 
already exist and this synthesis indicates the variety in approaches in the region. Having said that, the 
aspects invariably need strengthening to integrate and scale up activities in order to be able to support 
the increased demand that the country pledges for restoration will incur.  
Scaling up the production and supply of native species will 
require linking baseline knowledge on native tree species 
biodiversity, ecology and community uses that often rests 
with local communities, academic institutions, NGOs and the 
government environment divisions, with the technical 
expertise for scaling up developed by commercial forestry 
projects that to date mostly rests with the private sector and 
forestry divisions. There is a real opportunity to use this 
expertise and adapt it a high biodiversity system thus 
facilitating the goals set out under Initiative 20x20 for 
degraded land restoration that is resilient to climate change.  
 
In addition, to logistical challenges, two important gaps, 
common to all the seed systems analysed also need addressing. These are the low species diversity 
available for restoration and the limited consideration of the origin and suitability of seed used. 
o Low species diversity available nationally: Latin America has a very high diversity of tree species, but 
very few native species are available through national seed supply systems. This is true for wild seed, 
selected and improved germplasm. It should be noted that this analysis was not able to assess 
information on the collection, production and use of material for restoration projects with 
unregistered temporary nurseries. In some countries this use of unregulated material is important, 
and may use a high number of species, especially for conservation-related restoration projects. 
 
o Little consideration of the origin and suitability of seeds used: The need to consider the origin of seed 
in restoration plantings is still in its infancy and this theme needs to be brought into the discussions 
at all levels. Perhaps one of the most pressing omissions is in planning for climate change resilience 
for both commercial forestry and restoration activities.  At the moment these discussions focus almost 
exclusively on increasing forest cover. Consideration of the origin of material is also absent from most 
registration and certification systems, or if recorded it may not be available to those acquiring the 
material for planting. 
The supply of appropriate planting material is the backbone of Initiative 20x20. An increase in demand for 
native species for restoration is likely to occur soon as countries begin to realize their pledges to restore 
degraded land and it is important that country systems can respond rapidly and effectively to this. The 




effective manner so that countries are able to offer an appropriate diversity of species and origin of 
planting material of appropriate quality and quantity to meet the expected demand.  
1. Collate information already generated on tree species distribution, use and ecology. In every country 
there is already a wealth of information about tree species that can be very useful for establishing 
priority species lists for use in restoration. 
2. Use stakeholder knowledge to understand species traits for restoration. This approach can provide 
information on species functional traits and help identify species that stakeholders value.  
3. Use regional knowledge on ecology and propagation for species with wide distributions. Sharing 
information between countries in the region may be cost-effective as many species have wide 
geographical ranges and may have been studied elsewhere in their range. 
4. Strengthen and link research to priorities and needs of restoration practice. It is important that there 
are research programs providing the information required for restoration, and that this information 
is available in appropriate formats to the user groups. 
5. Integrate genetic diversity considerations into plans for forest resilience and adaptation to climate 
change. A gap in the climate change and forestry discussions of most countries and needs to be 
addressed to help ensure the forests being planted today are able to adapt to future conditions. 
6. Strengthen existing and develop novel approaches to protect seed sources. Mechanisms to protect 
seed sources will depend on the country, but mechanisms that do not stretch the resources of 
protected area networks, and instead consider the seed sources as valuable economic resources may 
help motivate their conservation.  
7. Use information from progeny and provenance trials for seed source selection. Many of the countries 
have had extensive projects in the past that set up trials for many species across wide areas. To the 
extent possible past trials should be revived, and new ones established for other native species. 
8. Re-evaluate the need to develop improved varieties for all key commercially important species. While 
tree breeding might over the long term help to improve commercially-important traits it is likely that 
improved varieties will only be of use for a few species. 
9. Determine the most effective and socially inclusive way of scaling up seed collection and propagation 
of material that builds on success stories. The commercial forestry sector has often developed efficient 
systems of germplasm sourcing, storage and production, often with nation-wide networks and high 
volumes of material. The lessons learned may help the rapid scaling up of seed supply systems for 
native species.   
10. Consider the most cost-effective approach to controlling the quality of planting material. Registration 
and certification methods focus on seed collection and production of selected or improved varieties 
of commercially valuable species. In contrast, the collection and production of native material is often 
unregulated and how to ensure quality control of this material needs to be assessed. 
11. Stimulate demand for a wide diversity of natives through Initiative 20x20 by stipulating conditions in 
restoration project funding mechanisms. Stipulating conditions for the material to be used in projects 
(species, origin, quality) may be an efficient way of motivating demand from the consumer that may 
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Annex 2: Indicator scoring and rationale by country   
Mexico indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation    
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
3 
CONABIO has identified species useful for restoration across 
different ecosystems 
Are threatened species included in the priority lists 
for restoration? 
1 
A few species are included if they have useful characteristics for 
restoration 
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
3 There are key technical documents that identify the likely impact 
Is there research on the effect of climate change on 
priority native species distribution? 
2 
Priority native species most likely to be affected have been 
identified but further research is needed  
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
2 
There is discussion of this, as well as pilots that are researching 
altitudinal shifts of species 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
2 
Many natives are represented in 21 provenance trials across the 
country and new trials are being set up 
Is data being collected from these trials?  3 Data is collected from these trials 
Is the data being used to inform seed source choice 
for restoration? 
2 
Information from the trials is used mostly to develop improved 
material, and was also part of the data used to define 
ecogeographical regions 
4 
Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  2 
Eight species have been characterised, out of 37 prioritised for 
study. 
Is there research on defining eco-geographical zones 
for priority species? 
3 Yes, zones have been defined 
Is this information used to define seed transfer 
zones? 
3 Yes, the zones are used in the regulation on seed sourcing 
5 
Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
2 
This work is carried out through trials across the country, as well as 
with local communities. 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
2 
Information is available in user friendly formats, but there is a need 
for more work at the community level 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 This is not commonly known 
Is suitable information readily available on the 
difference between wild and selected material?   
 
1 
This is not commonly known, although there is an active 











  Indicator Question Score Rationale 
  Seed harvesting and production     
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
2 
Production units have been identified at the state level, and more 
have been identified for mass production of material 
Have seed sources been identified for key 
ecosystems?  
2 
Production units have been identified at the state level, and more 
have been identified for mass production of material 
Do seed sources cover the species range?  2 
Given the wide range of the seed source program, this is likely in 
most cases and at least for the commercially important species 
Are seed sources protected effectively? 2 
Seed sources are protected via government regulation through 
protected areas, management areas for conservation and 
production units. However, wild populations of 11 threatened trees 
still require protection 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 Material is not yet available at a commercial scale 




Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 2 Many species are being produced 
Are they being produced across each key 
ecosystem? 
2 
Nurseries are found across all states, run by a mixture of 
stakeholders 
  Market access, supply and demand     
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 2 
There is demand, mostly due to government incentives as well as 
other programs 
Do people request suitable provenance? 2 
As projects usually receive material from government nurseries, 
provenance is controlled 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  2 
 Much of the supply is provided by the government, through seed 
banks or nurseries, and as such form a network. For other suppliers 
it is unclear 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
1 
There is a need to meet demand, and efforts are in place to achieve 
this 
  Quality control     
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
3 It is comprehensive 
Does certification cover seed harvesting (material 
type, permission to collect)? 
3 It is comprehensive 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
3 It is comprehensive 
Does certification cover improved seeds? 3 It is comprehensive 












  Indicator Question Score Rationale 
  Enabling environment     
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 These are in development 
Are adequate regulations being implemented to 
define seed transfer zones? 
3 Yes 
Are adequate regulations being implemented to 
protect seed sources? 
3 
There are several processes used to collect seed sources, although 
there are still gaps in the system 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
3 yes 
Are adequate regulations being implemented for a 
certification system for native species?  
3 yes, the  system is comprehensive 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
1 This is an area that requires more work 
Is there sufficient capacity building for technicians? 2 
More capacity building is needed - much information stays in the 
academic sphere 
Is there sufficient capacity building for communities? 2 
More capacity building is needed - much information stays in the 
academic sphere 
Is there sufficient capacity building for the general 
public? 
2 
More capacity building is needed - much information stays in the 
academic sphere 
Is there sufficient capacity building for students? 2 
More capacity building is needed - much information stays in the 
academic sphere 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
2 There is a good level of funding but not adequate 
Is there sufficient financial support for seed source 
identification? 
2 There is a good level of funding but not adequate 
Is there sufficient financial support for research on 
material production?  






Guatemala indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
1 
There is no list of species specifically for restoration, however IUCN 
has developed a generalised list for the region 
Are threatened species included in the priority lists 
for restoration? 
2 
Although there is no list, commercially important threatened 
species are highlighted in the restoration incentives 
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
2 
Scenarios for climate-driven change in forest cover have been 
developed 
Is there research on the effect of climate change on 
priority native species distribution? 
1 Yes, for several commercially important native species, 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
0 No 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
1 There are a few trials, and it is hoped to set up more 
Is data being collected from these trials?  1 
Trials are managed by CAMCORE, although INAB is also beginning to 
be involved 




Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  1 
For at least two  commercially important species at a national level, 
and 6 more restricted studies 
Is there research on defining eco-geographical zones 
for priority species? 
1 
There are reference maps on the distribution of some species, and 
life-zone maps but the scale may be too coarse 




Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 
No, but there has been some work by the provide sector for three 
species. 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
2 No 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 
There are technical criteria established for identification of seed 
sources for commercial species 
Is suitable information readily available on the 
difference between wild and selected material?   
 

















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
2 
Yes, for commercially important species, both for plantations and 
natural forests (30 species in total) 
Have seed sources been identified for key 
ecosystems?  
0 No, the focus has been at the species level 
Do seed sources cover the species range?  1 Not known, and unlikely as this has not been the focus 
Are seed sources protected effectively? 2 
Most seed sources are on private land, and thus the owner is 
responsible for their protection.  However, PROBOSQUE provides 
incentives for their long-term management. 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 
There are trials for at least 3 species  that will be used to provide 
improved seed 
Is improved material available for the key 
ecosystems? 
1 
There is very little improved material available and it would need to 
be tested in the key ecosystems 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 1 
Most nurseries are not registered so it isn't know what is being 
produced or where the seed comes from, but they produce a 
variety of species 
Are they being produced across each key 
ecosystem? 
2 
There is production in Manglar, Pinabete, Pino-Encino, Bosque 
Nuboso, hardly any for Bosque Seco 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 3 
Yes, this demand is strengthened by incentives from the 
government 
Do people request suitable provenance? 1 
There have been a few cases where people request seed from other 
areas form the reforestation site. 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  3 
There is a national network of seed and seedlings for all types of 
plantings, including restoration 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
0 
The national network is small and cannot meet demand, and only 
manages some information about seed origin 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
2 
Seed sources are certified by INAB, although at present the focus is 
on commercial forestry 
Does certification cover seed harvesting (material 
type, permission to collect)? 
2 
There is a system in place for seed harvesting that includes 
laboratory tests, permission to collect, storage methods, 
beneficiaries. At the moment this is only used for commercially 
important species 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
2 
Yes, but not all seed is certified and private companies manage their 
own processes without INAB control 
Does certification cover improved seeds? 2 
Yes, as it specifies seed source that included seed orchard and 
clonal orchard. But this is only for commercial plantations 
Do these components function as a system? 3 
Yes, INAB manages the certification system which is the basis of 
commercial forestry projects. However, restoration projects do not 












  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 No 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 No 
Are adequate regulations being implemented to 
protect seed sources? 
3 
yes, via PROBOSQUE that provides incentives for their protection. 
However, at present this is only for commercially important species 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
3 For commercial forestry yes, for restoration there is little regulation 
Are adequate regulations being implemented for a 
certification system for native species?  
2 The only control is via regulation related to the seed source 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
1 
No, there is a need to strengthen capacity even within the 
department of seed certification 
Is there sufficient capacity building for technicians? 1 
No, there is a need to strengthen capacity on seed certification, 
quality control, seed sourcing, improved material,  
Is there sufficient capacity building for communities? 1 
No, this is especially important as most of the seed sources are 
managed by communities 
Is there sufficient capacity building for the general 
public? 
1 No, there is little capacity building 
Is there sufficient capacity building for students? 2 
Some universities provide courses, but there is a need for develop 
this further 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
1 Yes, but not focused specifically on this theme 
Is there sufficient financial support for seed source 
identification? 
1 No, this funding has to be applied for via a competitive process 
Is there sufficient financial support for research on 
material production?  







Costa Rica indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
2 
There are some lists from different projects, as well as manuals with 
recommendations on plantation zones. There is no national list. 
Are threatened species included in the priority lists 
for restoration? 
1  Some commercially important species are threatened 
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
3 Scenarios have been developed for 2070-2100 for all ecosystems 
Is there research on the effect of climate change on 
priority native species distribution? 
0 No 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
0 No 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
1 
For at least 8 native species, with restricted trials on other species 
in the dry forest. 
Is data being collected from these trials?  3 
Data is not being collected from the nationwide trials present, but it 
was collected in the past, and published. 
Is the data being used to inform seed source choice 
for restoration? 
1 
This depends on the institution. In the seed bank, information is 
used to inform suitable seed choice. 
4 
Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  1 On a limited scale for 18 species, mostly as university projects. 
Is there research on defining eco-geographical zones 
for priority species? 
0 No 




Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 
There's a number of ongoing activities for a few species both at 
institutions (as CATIE, ITCR, UNA) and the private sector.  
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
1 
While the information exists, it may not be reaching a wide 
audience. 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 
There is some technical information known by interested users (e.g. 
seed banks) but not widely disseminated. 
Is suitable information readily available on the 
difference between wild and selected material?   
 
1 
For 1 or 2 species, where provenance trials have included improved 


















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
1 For about 5 species 
Have seed sources been identified for key 
ecosystems?  
1 
There is information for 1-2 species of the dry forest, and  1-2 for 
the humid forest. 
Do seed sources cover the species range?  1 Seed sources only cover part of the species range 
Are seed sources protected effectively? 1 
There is no systematic protection (e.g. from the government), but 
specific actions are agreed on between interested parties. 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 
We have highly improved material for a few major native species 
important for commercial forestry. 
Is improved material available for the key 
ecosystems? 
2 Material is available at least for the main reforestation zones. 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 1 Production concentrates on a very few species 
Are they being produced across each key 
ecosystem? 
1 For only some ecosystems 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 2 There are many requests, but for small amounts. 
Do people request suitable provenance? 1 
Only experienced foresters; most people don't know about 
provenances 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  1 
There is no national network of suppliers, but the centralised seed 
bank has its own network 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
1 
There is no network. For the commercialised seedbank, suppliers 
are selected on their ability to provide the needed quality and 
quantity of seed 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
3 
The National seed Office is responsible for a very comprehensive 
system. At present it is only used for exotics, but legally can be 
applied to native species. 
Does certification cover seed harvesting (material 
type, permission to collect)? 
3 
The National seed Office is responsible for a very comprehensive 
system. At present it is only used for exotics, but legally can be 
applied to native species. 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
3 
The National seed Office is responsible for a very comprehensive 
system. At present it is only used for exotics, but legally can be 
applied to native species. 
Does certification cover improved seeds? 3 
The National seed Office is responsible for a very comprehensive 
system. At present it is only used for exotics, but legally can be 
applied to native species. 












  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 No 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 No 
Are adequate regulations being implemented to 
protect seed sources? 
0 
Indirectly, through the extensive system of protected areas, but not 
specifically for that purpose. 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
2 
The National Forest Fund (FONAFIFO) has detailed regulations in 
this regard. 
Are adequate regulations being implemented for a 
certification system for native species?  
2 
Some aspects like species, plantation density and others are 
carefully evaluated, but no so much regarding quality of planting 
material. 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
2 To some extent, but more is required 
Is there sufficient capacity building for technicians? 3 There are many opportunities for technicians in the country 
Is there sufficient capacity building for communities? 2 
There are some efforts from institutions like CATIE, government, 
universities and NGOs. 
Is there sufficient capacity building for the general 
public? 
2 
There are some efforts from institutions like CATIE, government, 
universities and NGOs. 
Is there sufficient capacity building for students? 3 There are many opportunities for students in the country 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
2 
Yes, but not directly related to the relation between species 
diversity and climate change 
Is there sufficient financial support for seed source 
identification? 
0 There is none 
Is there sufficient financial support for research on 
material production?  
1 








Colombia indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
1 
There have been some specific projects identifying suitable species, 
but there is no national list 
Are threatened species included in the priority lists 
for restoration? 
1 
Those threatened species that are commercially important are 
naturally included in restoration, although there is no list 
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
3 
Scenarios have been built at the country level to predict the effect 
on ecosystem distribution 
Is there research on the effect of climate change on 
priority native species distribution? 
0 No 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
0 No 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
1 For two species, and single trials for another 6 
Is data being collected from these trials?  1 
Data collection was carried out from the trials, but this program 
finished in 2004. At present  monitoring is more limited 
Is the data being used to inform seed source choice 
for restoration? 
1 
The idea is to use this information for commercial plantations and 
development of improved material. It represents a collaboration 
with the private sector 
4 
Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  2 At least 30 species have been characterised 
Is there research on defining eco-geographical zones 
for priority species? 
1 There is coarse scale mapping only 




Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 
There is some research through a public-private collaboration for a 
limited number of species 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
2 
There is lots of information on restoration, and some specific 
information on species choice for particular project types or 
habitats. However there is no centralised information source 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 
There is one project in dry forest helping practitioners identify 
suitable material, but nothing at a wide scale 
Is suitable information readily available on the 



















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
2 
INSEFOR generated a formal system for 29 species and 109 seed 
sources, but it was never fully implemented 
Have seed sources been identified for key 
ecosystems?  
2 
INSEFOR generated a formal system for 29 species and 109 seed 
sources, but it was never fully implemented 
Do seed sources cover the species range?  2 
INSEFOR generated a formal system for 29 species and 109 seed 
sources, but it was never fully implemented 
Are seed sources protected effectively? 0 No 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 There are clonal gardens for two species 
Is improved material available for the key 
ecosystems? 
1 For the two species, material was collected from 6 sites 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 2 
Much of the nursery production occurs in project- managed 
nurseries, and while there is a wide diversity of species being 
produced as evidenced from some of the distinct projects, this is 
not systematized 
Are they being produced across each key 
ecosystem? 
1 
Much of the nursery production occurs in project- managed 
nurseries, thus production depends on where the project is based 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 1 There is some demand, but this is difficult to quantify 
Do people request suitable provenance? 0 This is not a widely known concept 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  1 There is no network; most projects produce their own material 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
1 
There is no network; most projects produce their own material and 
thus can meet their requirements 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
1 Some aspects are covered (e.g. location of seed source) 
Does certification cover seed harvesting (material 
type, permission to collect)? 
2 
Some aspects are covered (e.g. permission for collection and 
material type) 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
2 
Seed must reach standards identified by ISO process, and national 
germination thresholds for each species  
Does certification cover improved seeds? 1 There are additional criteria for improved material 
Do these components function as a system? 1 
To some extent, but for example the origin of material is not 
















  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 No 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 No 
Are adequate regulations being implemented to 
protect seed sources? 
0 No 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
2 
There are some systems in place to support the use of commercially 
important natives, as well as through REDD+ and compensation 
mechanisms 
Are adequate regulations being implemented for a 
certification system for native species?  
2 Yes, and most aspects are covered 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
0 this is not seen as a priority 
Is there sufficient capacity building for technicians? 1 
There is limited capacity building available, mostly occurring 
through specific projects 
Is there sufficient capacity building for communities? 1 
There is limited capacity building available, mostly occurring 
through specific projects 
Is there sufficient capacity building for the general 
public? 
1 
There is limited capacity building available, mostly occurring 
through specific projects 
Is there sufficient capacity building for students? 1 
There are some universities and research institutions that carry out 
training  
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
1 
This aspect has not been included into the climate change 
discussions 
Is there sufficient financial support for seed source 
identification? 
1 This project has not been funded since 2004 
Is there sufficient financial support for research on 
material production?  







Peru indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
1 
There is active research on restoration, and many projects, but not 
centralised list 
Are threatened species included in the priority lists 
for restoration? 
0   
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
3 
Predictive maps on ecosystem change have been produced for the 
whole country 
Is there research on the effect of climate change on 
priority native species distribution? 
0 No 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
0 No 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
1 
There are field trials for at least 10 species, spread across different 
areas 
Is data being collected from these trials?  3 Yes managed by INIA 




Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  2 
Most of the main commercially important species have been 
characterised 
Is there research on defining eco-geographical zones 
for priority species? 
2 There is a proposed zonation, but it has yet to be agreed upon 




Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 
Seed and clonal orchards exist for some of the most important 
commercial tree species 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
0 No 
Is suitable information readily available on how to 
identify the most suitable seed source? 
0 No 
Is suitable information readily available on the 
















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
1 
For a few priority species, and managed by NGOs and the private 
sector 
Have seed sources been identified for key 
ecosystems?  
1 Seed sources are not available for all the key ecosystems 
Do seed sources cover the species range?  1 Seed sources have not been developed to cover the species range 
Are seed sources protected effectively? 1 
Seed sources receive no official protection if they fall outside of 
protected areas. 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 For a handful of species 
Is improved material available for the key 
ecosystems? 
1 No, at present it is available for some tropical species only 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 1 
There is no centralised registry to determine this, however the 
nurseries of individual projects can produce a variety of species 
Are they being produced across each key 
ecosystem? 
1 
There is no centralised registry to determine this, however the 
nurseries of individual projects can produce a variety of species 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 1 There is little demand 
Do people request suitable provenance? 0 This is not a commonly known concept 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  1 
Suppliers do not function as a network apart from in a few cases 
where a project manages its own network 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
0 No 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
0 there is no active regulation 
Does certification cover seed harvesting (material 
type, permission to collect)? 
0 there is no active regulation 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
1 there is some control of nursery phytosanitary conditions 
Does certification cover improved seeds? 0 there is no active regulation 



















  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 No 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 No 
Are adequate regulations being implemented to 
protect seed sources? 
0 No 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
0 No 
Are adequate regulations being implemented for a 
certification system for native species?  
1 There are some regulations for phytosanitary health 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
0 No 
Is there sufficient capacity building for technicians? 0 No 
Is there sufficient capacity building for communities? 0 No 
Is there sufficient capacity building for the general 
public? 
0 No 
Is there sufficient capacity building for students? 0 No 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
1 There is little funding available 
Is there sufficient financial support for seed source 
identification? 
1 There is little funding available 
Is there sufficient financial support for research on 
material production?  







Chile indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
2 
There is a wealth of information about species, and a new network 
of restoration areas across the country 
Are threatened species included in the priority lists 
for restoration? 
2 If they are commercially important they are included  
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
1 
While there is a research program of trials to monitor climate 
change impact, active research occurs for 5 species in southern 
beech forest (one ecosystem)  
Is there research on the effect of climate change on 
priority native species distribution? 
1 Two Nothofagus species have been studied in detail 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
1 
There is one restoration project actively carrying out this approach 
in the dry central semi-arid ecosystem 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
2 Many species are represented in provenance trials with replication 
Is data being collected from these trials?  3 yes 
Is the data being used to inform seed source choice 
for restoration? 
0 No. the information is used to select superior individuals 
4 
Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  2 
Many species have been characterised (8 conifer and 85 
broadleaved species) , but  only a few of the commercially 
important species comprehensively (e.g. Nothofagus species 
Is there research on defining eco-geographical zones 
for priority species? 
2 
There is active research to define these areas, and a trial with one 
species in Araucania 
Is this information used to define seed transfer 
zones? 
0 To date, the information remains in the academic sphere 
5 
Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 
Seed orchards exist  for 4 species, clonal orchards for Nothofagus 
alpina 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
1 Yes, but may be hard to find 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 Yes, but may be hard to find 
Is suitable information readily available on the 
difference between wild and selected material?   
 
















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
2 Yes, for at least 5 species 
Have seed sources been identified for key 
ecosystems?  
0 No 
Do seed sources cover the species range?  1 For a few commercially important Nothofagus species 
Are seed sources protected effectively? 1 
Only some seed sources receive protection if they fall within 
protected areas, although CONAF has a program to protect 
populations of all threatened tree species. 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 Only available for one species (Nothofagus alpina) 
Is improved material available for the key 
ecosystems? 
0 No, improved material has not been developed for ecosystems 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 2 A wide range of species are produced across the country 
Are they being produced across each key 
ecosystem? 
1 The focus is on the southern beech forests 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 1 There is some demand, but in comparison to exotics it is very little 
Do people request suitable provenance? 1 Some people do, but it isn't common 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  0 There is no network of suppliers 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
1 Some suppliers are able to meet demand, but it isn't common 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
0 There is no certification 
Does certification cover seed harvesting (material 
type, permission to collect)? 
0 There is no certification 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
1 Nurseries are certified for phytosanitary aspects 
Does certification cover improved seeds? 0 There is no certification 


















  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 There are no regulations 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 There are no regulations 
Are adequate regulations being implemented to 
protect seed sources? 
0 There are no regulations 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
1 
The forest law contains some incentives for use of natives in 
commercial forestry 
Are adequate regulations being implemented for a 
certification system for native species?  
1 There are some voluntary regulations related to plant health 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
1 There is some capacity building, but not enough 
Is there sufficient capacity building for technicians? 1 There is some capacity building, but not enough 
Is there sufficient capacity building for communities? 1 There is some capacity building, but not enough 
Is there sufficient capacity building for the general 
public? 
1 There is some capacity building, but not enough 
Is there sufficient capacity building for students? 2 
There are some specialist courses at university level that include 
climate change and forestry 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
1 There is little financial support 
Is there sufficient financial support for seed source 
identification? 
1 There is little financial support 
Is there sufficient financial support for research on 
material production?  







Argentina indicator scoring and rationale 
  Indicator Question Score Rationale 
 Selection and innovation      
1 
Different sources of information are used 
to identify native species useful for 
restoration in a variety of ecosystems 
Are lists of priority native species for restoration 
available for key ecosystems? 
1 
While there are many individual projects, lists of priority species 
have not been established 
Are threatened species included in the priority lists 
for restoration? 
1 INTA actively promotes 9 threatened tree species for restoration 
2 
Research into the effect of climate change 
on native species across different 
ecosystems is used to inform selection of 
species and seed sourcing for restoration 
Is there research on the effect of climate change on 
key ecosystem distribution? 
1 There is some research related to climate change and forestry 
Is there research on the effect of climate change on 
priority native species distribution? 
1 There is a new research program on this 
Is there research on the effect of climate change 
used to inform planting decisions for restoration? 
0 No, but it is hoped that the new research will lead to filling this gap 
3 
Results from a network of provenance 
trials across the country is used to identify 
suitable seed sources for restoration 
Are there provenance trials across the country for 
the priority species? 
2 There are advanced trials for 4 species 
Is data being collected from these trials?  3 There are part of an active research program into these species 
Is the data being used to inform seed source choice 
for restoration? 
0 No, these data are used for selecting superior individuals 
4 
Research into the genetic characterisation 
of species and eco-geographical zones is 
used to define seed transfer zones 
Is there research on species population genetics?  2 There is characterisation of at least 17 species 
Is there research on defining eco-geographical zones 
for priority species? 
3 Yes, the areas have been defined 
Is this information used to define seed transfer 
zones? 
1 Established for one species, and being defined for another four. 
5 
Improved material is being developed for 
priority species used in production 
restoration  
Are there research initiatives developing improved 
material for those priority species used in 
production restoration?  
1 There are a few species that are being studied 
6 
Suitable information is readily available to 
inform stakeholders in their restoration 
choices 
Is suitable information readily available to 
stakeholders that helps in species choice for 
restoration? 
1 Information exists but is not centralised or readily accessible 
Is suitable information readily available on how to 
identify the most suitable seed source? 
1 Information exists but is not centralised or readily accessible 
Is suitable information readily available on the 
difference between wild and selected material?   
 


















  Indicator Question Score Rationale 
  Seed harvesting and production       
7 
Seed sources that cover the geographical 
range of the priority native species have 
been identified and are protected 
effectively 
Have seed sources been identified for the priority 
species?  
1 
There is very little work being carried out on this. However there 
are many seedbanks that store seed from different sources 
Have seed sources been identified for key 
ecosystems?  
1 Not consistently 
Do seed sources cover the species range?  2 
For some species, in particular those represented in the national 
genebank network 
Are seed sources protected effectively? 1 
Those sources that do not fall into protected areas receive no 
protection. 
8 
Improved material is available for those 
priority species used in production 
restoration 
Is there improved material available for those 
priority species used in production restoration? 
1 Improved seed is available for very few species 
Is improved material available for the key 
ecosystems? 
1 This is not usually carried out systematically 
9 
Nurseries are able to produce the priority 
species adapted to each ecosystem 
Are all the priority species being produced? 2 Nurseries produce a wide variety of species 
Are they being produced across each key 
ecosystem? 
1 
Nurseries are present in all regions, including government nurseries, 
especially concentrated in areas with active forestry production but 
production is not consistent 
  Market access, supply and demand       
10 
There is demand for priority native species 
of suitable provenance for restoration 
across targeted ecosystems 
Is there demand for priority native species? 2 
There is an increasing demand due to a new program of 
government incentives 
Do people request suitable provenance? 0 No, this concept is not well known 
11 
There is a network of suppliers able to 
meet the demand for priority native 
species of suitable provenance across 
targeted ecosystems 
Is there a network of suppliers?  2 
The seedbanks function as a network and supply mostly 
government nurseries. The other private nurseries work 
independently 
Can the network meet demand (access and quantity) 
for natives with suitable provenance? 
0 At present the network is unable to meet demand 
  Quality control       
12 
There is a certification system for seed 
quality for restoration planting 
Does certification cover seed sourcing (population 
size, sampling method)? 
2 Some aspects are covered 
Does certification cover seed harvesting (material 
type, permission to collect)? 
2 Some aspects are covered 
Does certification cover production (phytosanitary 
conditions, control of origin)? 
2 Some aspects are covered but there is no control of origin 
Does certification cover improved seeds? 3 
There is additional legislation for improved seed that is very strict if 
certification is desired. However it is voluntary and only applicable 
to Prosopis species 
Do these components function as a system? 2 
Not completely; different institutions have different roles and seed 











  Indicator Question Score Rationale 
  Enabling environment       
13 
The seed system is underpinned by 
appropriate legislation and regulations 
applied to native species and 
implemented 
Are adequate regulations being implemented that 
support the use of material suitable for climate 
change? 
0 No 
Are adequate regulations being implemented to 
define seed transfer zones? 
0 No 
Are adequate regulations being implemented to 
protect seed sources? 
0 No 
Are adequate regulations being implemented that 
provide incentives for the use of native species? 
2 
There is a new incentives program that includes incentives for the 
restoration of native forest 
Are adequate regulations being implemented for a 
certification system for native species?  
2 Yes, but some aspects are lacking 
14 
There is appropriate capacity to support a 
seed system 
Is there sufficient capacity building for decision 
makers? 
1 There is little capacity building 
Is there sufficient capacity building for technicians? 1 There is little capacity building 
Is there sufficient capacity building for communities? 1 There is little capacity building 
Is there sufficient capacity building for the general 
public? 
1 There is little capacity building 
Is there sufficient capacity building for students? 2 Several universities treat these themes in depth 
15 
There is sufficient financial support for key 
research needed for seed systems 
Is there sufficient financial support for baseline 
information on priority native species & key 
ecosystems and climate change? 
1 Forestry is seen as an important activity but funding is not adequate 
Is there sufficient financial support for seed source 
identification? 
1 Forestry is seen as an important activity but funding is not adequate 
Is there sufficient financial support for research on 
material production?  
1 Forestry is seen as an important activity but funding is not adequate 
 
 
